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Scientific Principle Isolates 
Power Vibration Under the 
Hood of the New Plymouth 


To PREVENT power vibration from 
shaking the frame and body, the 
engine of the 1941 Plymouth is 
mounted high in front and low at 
therear on patented Floating Power 
engine mountings! 

‘Thus suspended, the Plymouth 
engine rocks in balance—“rides the 
punches” of torque reaction... to 
keep them from reaching you! 


WHY EVERY ENGINE VIBRATES. 


ka) 


FLOATING POWER 
ENGINE CAN “RIDE 
THE PUNCHES” 


1. Combustion forces piston downward. 
2. Connecting rod resists downward piston 
movement from an angle. 


ways: 
‘against the side of the engine! 


Floating Power 
mokes Plymouth 
‘amazingly smootht 


ITH the silky smoothness of 
patented Floating Power en- 
gine mountings, Plymouth for 1941 
brings you 19 big advancements! 

New High-Torque Performance 
and power-gearing make Plymouth 
a “powerhouse” to drive! 

With its 17-inch wheelbase, 
Plymouth is impressively long and 
massive! And inside you'll find a 
sumptuous Fashion-Tone Interior! 
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There are new High-Duty Engine 
Bearings, a new Oil Bath Air Clean- 
er, new Safety Rims on wheels, new 
Body Sealing! 

‘See your nearby Plymouth deal- 
er, and drive this big new beauty! 
PLyMouTH Division oF CHRYSLER 
Corporation. 

‘Tune in Major Bowes, C.B.S., Thurs, 


Dw SEE THE NEW LOW-PRIC 
PLYMOUTH COMMERCIAL CARS! 


BUILDS 
GREAT CARS 
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RALPH MORSE, 23-year-old camera 
veteran who made the pictures of army 
life on pages 47 to 53, snaps a whole 
series of photographs in the time it 
takes the average man to get focused. 
Hops a plane at the drop of a hat, and 
has photographed such famous people 
as President Roosevelt and the Duke 
and Duchess of Windsor. His chief in- 
terest, after film and flying, is good food. 
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SURPRISE! 


‘Ths young man has just got a big surprise! 

He telephoned to congratulate a friend on getting a 
big promotion — and learned how little it costs to acquire 
modern training-for-success through the International Cor- 
respondence Schools! 

You, too, will probably be surprised to discover that 
only a few dollars a month will pay for the sound, 
essential I. C. S. training you need to “get the jump” on 
job-competition, Compared to the cost of comparable 
training-courses (I. C. S. texts are being used by 24 
State universities), I. C. S. courses in 400 business and 
technical subjects are amazingly inexpensive. 

Mail this coupon—today—for complete information, 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
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“Best Wishes for 
Your Happiness” 


from your friends and neigh- 
bors in the telephone company. 
May the friendly spirit of the 
holidays carry through all of 


IQ41... . BELL TELEPHONE SYSTEM 
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Fhe board dat won't warp: chip, oplit or crack 
when properly used. Tempered Presdwood makes 
anything you build permanent, able to stand up 
under the hardest kind of usage. 

The top of this table is removable and can be 
used as a serving tray. Each of the shelves slides 
out for the same purpose. The table is 30 inches 
high and moves on rubber casters. 

‘our nearby lumber dealer can supply you with 
Masonite Tempered Presdwood. And Masonite 
Corporation will send you free plans and workin 
ravings, as well as. free sample of Tempered 
Presdwood. Just mail the coupon below. 


U. 8. Pat. OF, “Mesonite” Uentites ell 
‘oducts marketed by Mosanite' Corporetion. 


MASONITE 


TEMPERED 
PRESDWOOD 


THE WONDER WOOD OF A THOUSAND USES 
Sold by Lumber Dealers Everywhere 


MASONITE 


FREE PLANS AND SAMPLE 


MASONITE CORPORATION, Dept. PS-T 
111 W. Washington St., Chicago, ill. 
Please send me, free plans of the 
me Sevan Tiey, gual fros omple Of Sisco 


pomeinwen 
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SUCCESS- 


an 


Will You Pay the Price? 


JF Zo" are normal, you, want the comforts and 
luxuries which are the by-products of success— 
a home of your own—a new car—the leisure to 
read—the means to travel. 

‘You want these things very much, 

But—you are keen enough to perceive that ex- 
perience and facility in handling routine work will 
never get them for you. 

What, then, are you doing to gain that specialized 
experience—that ‘rained ability—for which busi- 
ness firms are willing to pay real money? 

During the past thirty-one years more than 
1,000,000 men have found the answer to that ques- 
tion in home-study training under the LaSalle Prob- 
Jem Method. 

Evening after evening, they have seated them- 
selves, to all intents and purposes, at the desks of 
men in high-salaried positions, and have squarely 
faced the problems of those positions. 

Evening after evening, they have been shown the 
principles involved in the solution of such problems 
—and how those principles are applied by highly 
successful business houses. 

Evening after evening, they have tackled con- 
crete problems, lifted bodily from business life, and 
under the direction of some of the ablest men in 
their respective fields have worked those problems out 
‘for themselves. 

That they have been well rewarded for their fore- 
sight and their earnestness is shown by the fact that 
during only six months’ time as many as 1,248 
LaSalle members reported salary increases totaling 
$1,399,507—an average increase per man of 89%. 

Many men, knowing what home-study training 
under the LaSalle Problem Method can do for them, 
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nevertheless prefer to think that there’s “nothing 
init.” That's the excuse they make for their futures. 

If you—knowing these facts—are content to drift, 
you will not profit by reading further. 

Ifon the other hand you have imagination enough 
to visualize your goal—to actually see yourself in a 
home of your own, enjoying the comforts and lux- 
uries of life—if, in short, you are a man of purpose, 
the coupon below may shorten your journey to 
success by many years. 

Note, please, that the coupon names different 
lines of training and that twill bring you full par- 
ticulars of the training which appeals to you, to- 
gether with a 48-page booklet discussing the oppor- 
tunity and requirements of that field—all without 
obligation. 

If you_want success, and are willing to pay the 
price, ACT! 


LaSalle Extension University 


A Correspondence Institution 
Dept. 183-R Chicago 
I would welcome an outline of the LaSalle plan, tomether with 
Acopyet “Ten Yeary Promotion in Ones" all without obligation, 
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1 ommerciai tan 


Please mention Porutan Scresce Moxruty whem writing to advertisers 7 


WANTED 


THE 58,279 MISSING 
PIPE SMOKERS 


Whose thumb prints 
are on the wrong 
packages of pipe tobacco! 


JA Nigh percentage of’ axsting pipe nckicra 
literally rave about BOND STREET once 
they try it, Our experience proves this, 

We find 58,279 pipe-smoking readers of 
this magazine are still “missing.” Because they 
have yet to discover this delightfully differ- 
ent—truly aromatic blend! 

BOND STREET contains @ rare aromatic 
tobacco never before used in a popular priced 
mixture. It smokes clean—cool—rich as a cus- 
tom blend. Leaves no tobacco odors in the 
room—even the ladies approve it! 


Buy and try a tin—today! 
15 ¢ ctnenoussize 


POCKET TIN 


STREET 


PIPE TOBACCO 


‘A Product of Philip Morris 
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| Coming Next Month— 


ERIC SCHAAL, well-known photographer, 
and Hickman Powell, ace reporter, have joined 
forces to bring PopuLaR SCIENCE readers the 
latest news in the glue industry. In “Plastic 
Glue for Everybody,” they tell the dramatic 
story of a brand-new development from the 
synthetic chemist’s laboratory—a development 
that now places at the disposal of the home 
owner and the home craftsman a revolutionary 
glue formerly available only to manufacturers, 


FAST FREIGHTS OF THE HIGHWAY cover 
American roads today, carrying cargoes over a 
new transportation network that spreads from 
coast to coast, To get the inside story of the 
men who drive these giant trucks, we put Ralph 
Morse and his faithful camera into the cab of 
@ 20-ton tractor-trailer unit for a night trip 
from New York to Baltimore. In a seven-page 
picture story, “Big Wheels Rolling,” he takes 
you for a truck ride you'll never forget. 


ONCE IN A LIFETIME of driving, the aver- 
age motorist might find himself in the sort of 
driving predicament Jimmie Lynch's Death 
Drivers put themselves into a dozen time 
day. Yet Jimmie and other stunt drivers lead 
notoriously safe lives. Because they do, we 
asked Jimmie to tell you what to do to re- 
cover control of your car when that once-in. 
lifetime close call does occur. Look for hi 
answers next month in “Jimmie Lynch Gives 
Seven Rules for Safety.” 


ONLY A FEW YEARS AGO, Dmitri Kessel 
didn’t know any more about taking pictures 
than the average man, but he thought phot 
raphy might be an interesting and remunerative 
line of work. So, as his first step, he took a 
thool he could 
From that time on, he has gone straight 
| up until now he is one of the top-ranking in- 
dustrial photographers. His success story is told 
by John H. Walker, city editor of the New York 
newspaper PM, in an article, “Dramatizing 
Industrial Photography.” 


FIREPLACES are often cranky affairs that 
give out much smoke and little heat, but most 
of them can be made to burn properly. What 
tests to make, how to remedy any defects, the 
right way to build a fire, and scores of hints 
are contained in an article, “Fireplace Doctor 
Tells How to Cure Chimney Ills.” It is based 
upon the experience of Frederic N. Whitley, of 
Brooklyn, N. Y., whose family has specié 
in fireplaces for four generations. 
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May, there’s no sense in drifting along at 
the same old dull, drab job! You've got one 
life — that’s all. What you make of it 
your business — but if you want to make a 
success of it, it’s time to get going! 

Listen. Some of the biggest men in this 
country were in your shoes once. But they 
knew one thing! They knew that it takes 
training —TRAINING—to succeed in this 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


world! And they got that training through 
the I. C. S.1 

100,000 ambitious men are enrolled with 
the International Correspondence Schools 
right now. They're going places! They're 
getting sound, essential TRAINING by a 
method based on up-to-date textbooks, 
personal instruction, and sound vocational 
guidance. Here’s the coupon they mailed! 
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wives’ dream, Two years of research in treating wool 
yarn with a bromine process have convinced the Warner Chemical 
Co., of New York, that it has found a method of preventing shrink- 
ing which does not affect the wool’s warmth, softness, or dyeability. 
The process involves no change in textile manufacturing methods, 
and adds only five percent to the cost of a finished article, A 
treated pair of wool socks, used for eighteen months in a hospital, 
have been washed almost every week and haven't shrunk yet. 


WG sssnsyats “wesenkccsa inh giant vanes like airplane 
wings will be installed next spring in an experimental 1,000-kilo- 
watt vento-electric station in the Green Mountains near Rutland, 
Vt. Using a Smith-Putnam wind turbine developed by the 
S. Morgan Smith Company, of York, Pa., the station is expected 
to produce power as cheaply as any method now available, Ac- 
curate speed regulation of the generators has been a major prob- 
Jem in this form of power production in the past, but engineers 
believe they have solved it at last. Installations of this type would 
be used with other sources of power, such as hydroelectric plants, 
which could take over the load in periods of calm. 


Ci ncinicgeowean.swaakengcnstinrent bp wltelen tn. aiiecait 
demonstration at the Westinghouse Lamp Research Laboratories, 
Bloomfield, N. J. Flash-light bulbs with copper antennae were 
lighted by high-frequency waves from a new: type of generator, 
a “Klystron,” several yards away. ‘The generator and its uses 
are still experimental. 


IN Cc: wisxay ai cwacktata: eich hess Tapanmabzents 
grubs sow the seeds of their own destruction, is being tested by 
scientists at the Department of Agriculture's research station at 
Moorestown, N. J., as a new means of combating the beetles. 
Grubs infected with the bacteria turn milky white and disin- 
tegrate, leaving only a tiny heap of germs, which are picked up by 
the next grubs to come along. Birds help in distributing the bac- 
teria by carrying infected grubs from one area to another. ‘The 
disease does not affect birds, animals, human beings, or plant life. 


RGE AMOUNTS OF VITAMIN D and calcium given to patients 

with broken bones, in accordance with current practice, may 
actually retard or prevent healing. Dr. Edward L. Compere, of 
Chicago, reported to the American College of Surgeons recently 
that experiments with rats indicated that patients with broken 
bones would recover more quickly if fed only an adequate diet. 
This rule does not apply to infants, Dr. Compere said, because 
children require extra Vitamin D and calcium to prevent rickets. 
Older children and adults can get all the Vitamin D they need 
from their diets, he said. 
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Cameraman Catches Kids 
Having Fun at the Zoo 


‘Your readers may be interested to know 
that the youthful models who posed for 
the pictures in the “Mechanized Zoo” story 
(page 104) are my son, Peter William 
Morris, aged 2, and Joy Krumm, 4. Peter 
William began his photographic career 
by posing at the New York World's Fair 
with William Allen White, who called him 
“the most photogenic baby in the world.” 
Peter William and Joy also posed for a 
picture series “Vest-Pocket Romance at 


the Fair."—W. M., Elmhurst, Long Island, 
N. ¥. 


100 Fr 
E [R SECOND 


The Cannon-Ball Express 


Ir A cannon is fired at right angles 
to a train moving 90 m.p.h., from a 
distance of 60 feet, with the velocity 
of the projectile 2,000 feet per sec- 
ond, what will be the distance from 
the ‘hole made in the near side of 
the train to the hole made in the far 
side?—H. H., New York City. 


Mobilize the Home Workshop: 
for National Defense! 


In THese days when all the resources of our 


country are being mobilized for det 


thought of the possibilities in the home workshops? 
‘There are thousands of metal lathes that could be 
used as accurate production machines. 
workship groups could be assigned quantities of 

Surely some use 
should be made of this big child of American 


production parts to turn out. 


leisure—R. H. B., Boothwyn, Pa. 
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HOW MANY. DAMAGING. 
ERUPTIONS YAVE THERE 


A Stamp Licked — Gren since 


Nicaragua’s Canal 


Ix answer to E.S.T., 
of Washington, D.C., 
who asks what became 
of the Nicaragua Ca 
nal: Before the Pana 
ma Canal was built, 
those who opposed the 
Nicaragua route said 
that the canal would 
be in constant danger 
of destruction by vol- 
canic eruptions. When it came to a vote in Con- 
gress, a French engineer sent every member of 
the Senate a letter bearing a Nicaragua stamp 
which showed a smoking volcano. The Panama 
route was chosen by a margin of four votes. I am 
a stamp collector and would like a stamp depart- 
ment in P,S.M.—A.8.C., Uniontown, Ohio. 
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GOSH, WHAT & MAGAZINE! 
ANOTHER FIVE-DOLLAR. 


It’s Money in His Pocket 
To Read P. S. M. 


Ir costs me less than nothing to be a sub- 
scriber to Popular Science Monthly. I pay 
$1.50 a year and get thousands of ideas in 
return, besides lots of interesting reading 
matter. You paid me, this last year, $11 for 
two Ideas, I hope to get more out of you 
this year.—W. P.S., Pasadena, Calif. 


Chain of Padlocks Tells 
Who Left the Gate Open 


Prope who leave locked gates open are 
@ nuisance. An association owning hun- 
dreds of acres in the Adirondacks has 
found a way to control them. It owns a 
private log bridge across a lake, which is 
crossed by a public trail. Hikers are wel- 
come, but the only cars permitted to cross 
the bridge are those of a few camp own- 
ers and the trucks of the fire wardens. 
Nine padlocks form links in the chain that 
closes the log gate. Each padlock has its 
own key, and each key its owner. If the 
gate is found open, the unlocked padlock 
will immediately identify the guilty non- 
closer—D. V. A., Saratoga Springs, N. Y. 


Economical Boat Builder Shaves a Nickel off Our Estimated Cost 


Here is a snap of the Plywood Dinghy de- 
scribed in your magazine. It weighs eighty 
pounds and cost $19.95 to build, with a few 
screws, etc., left over. This is the second boat 
T have made from your plans, the first being 
the 17-foot Cabin Cruiser of plywood con- 


struction, I would like to express my appre- 
ciation for the clearness of the plans and pre- 
sentation—E. C., Dorchester, Mass. 

Good work on E.0.’s part, but he should 
have spent five cents more. Our cost estimate 
was $20, not $19.95!—Ed. 
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Not Expensive to Learn 
SCIENTIFIC CRIME 
DETECTION 
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“4 will teach you Finger Print 
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began their training with me. 
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Helpful Inventions for the Home Owner 


Metal Building Blocks 
Resist Fire, Vermin 


“BUILDING BLOCKS" stamped out 
of noncorrosive steel provide a 
speedy and economical way of con- 
structing small dwellings, apart- 
ment houses, and office buildings 
alike. They weigh only two pounds 
apiece, compared to fifty pounds for 
conerete blocks of the same stand- 
ard size, and are declared to elim- 
inate waste of material. According 
to the maker, they are proof 
against fire and vermin. In using 
this method of construction, the 
metal units are stacked one on top 
of another, and permanently fixed 
in place with locks of spring wire. 
‘The illustration at left shows how 
they may be employed in conjunc- 
tion with other building materials. 
For some purposes they may be 
used alone. Seven years’ experience 
in tearing down houses and finding 
rotten studs and sills suggested the 
How metal blocks can be used with other building moterials idea tothe inventor, Augustus Frati, 


Special Glue Holds Anything 
—It's Weatherproof, Too 


RESISTANT to weather and insoluble in 
water, a versatile glue of special composi- 
tion may be applied to virtually any similar 
or dissimilar materials. Two pieces of wood 
glued together with it will never warp, it is 
said. The quick-drying adhesive may be 
used hot or cold, and a film of only tissue 
thickness is sufficient. ‘Spreading glue on wood. A tissue-thin film doe 


“Erosion Net’ Keeps Seed 
from Washing off Lawn 


HEAVY rains cannot wash away fresh- 
ly planted grass seed from slopes pro- 
tected with “erosion nets,” successfully 
introduced last fall. Laid over the soil, 
a quarter-inch mesh of rot-resisting 
paper twine forms innumerable tiny 
dams, holding the seed in place without 
cutting off beneficial sunlight. When the 
grass reaches a height of two and a half 
inches, the net may be removed. De- 
signed especially for lawns and terraces, 
it is an adaptation of an idea used by 
the U. S. Department of Agriculture. 


it 
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AKE BIG MONEY HOME! 
NEW INVENTION 


Clecho Cates by Brush 


‘New, patented invention makes possible 
big carnings AT HOME. ‘Replate auto- 
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SAMPLE and 


WARNER ELECTR! 
360 N. Michigan Ave..Chi 


ACCOUNTANCY 


One of America’s best paying professions 


OPPORTUNITY DAYS 
for the Trained ACCOUNTANT! 


ITH new state and federal legislation requiring 
more accurate accounting from businesses than 
lever before, the trained accountant is cer 

tobe envied. Much in demand, member of 
best-paid profession,” an important figure in affairs, 
he is one Of the most influential and necessary in 
viduals in the whole business scheme! 

His is a profession YOU may be considering at this 
moment. If s0, don't fail also to consider critically 
how. when, and from-whom you will secure your 
Higher Accountancy training. Consider particularly 
LaSalle’s record of more than 500,000 Accountancy” 
trained men and women during the past thirty. years 

-a record unsurpassed by any other educational Ynstit 
ration, 

Remember, too, how numerous are the available 
accountancy schools and courses in the country, Yet, 
espite this fact, approximately onestenthof all CP 
have been student members of LaSalle. 

As to the training itself, you will find it absolutely. 
complete; from Elements through to Accounting 
‘Systems, ‘and a choice of twelve post-graduate elec: 
tives inctoding CP. A. Coaching that qualifies you 


‘America's 


Sign and mail coupon for complete details 
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Outfit for Home Welding 
Has Everything you Need 


‘To AID the handy man who makes his own 
home repairs, a compact kit provides every- 
thing needed for electric welding and braz- 
ing. Besides a power unit to be plugged into 
any socket, A.C. or D.C., it includes a holder, 
two carbons, rods, and fluxes. 


Versatile Electric Hand Tool 
Works Soft Metals, Leather 


MAKING candlesticks, ash trays, and other 
artistic pieces becomes easy for the owner 
of a lightweight electric hand tool. Its recip- 
rocating plunger takes interchangeable 


heads for hammering, filing, chasing, and 
engraving soft metals, such as copper, brass, 
silver, aluminum, and pewter. 


Working copper with the many-purpose hand tool 
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Insulating Lath Board 
Is Resistant to Fire 


Mineral-impregnated board stands a blowtorch tes 


FoR FIRE protection, an insulating lath 
board interlaces wood fibers with minute 
flakes of vermiculite, a mineral related to 
mica. Partitions made by covering it with 
poultry wire and plaster hold back flames at 
least an hour, underwriters’ tests show. 


Economical Midget Oil Burner 
for Heating the Small Home 


This tiny oil burner con 
heat @ seven-room house. 
At left is its blower unit 


DESIGNED only to 
heat small homes, of 
six or seven rooms, a 
midget oil burner of- 
fers unusual economy by consuming less 
than a gallon of No. 3 oil during an hour's 
operation. Complete with room thermostat 
and automatic safety controls, the burner is 
of the vaporizing type. A tiny electric-pow- 
ered blower supplies air to a combustion 
chamber mounted within the furnace. 
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“They Made the Grade” 6 
...S0 CAN YOU! © 


Big names in the musical world, 
like ARTIE SHAW and NICK 
FATOOL, are usually associated 
with GRETSCH DRUMS, be- 
cause they know that these fa- 
mous instruments have led the [Ps 
drum world for 57 years. A 
g career may be awaiting “ARTIE SHAW 
a big’ and his drummer 
GRETSCH, NICK FATOOL 
chosen above all other drums by dozens, 
ofthe greatest drummers in Americe 
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The Practical 
Low-Cost Way 
of Making 
Home Repairs 


Smooth-On No. 1 will enable any handy man 
to do dozens of repair jobs like stopping leaks 
of steam, water, oil or gas in boilers, heaters, 
tanks, and piping; sealing cracks in castings 
of furnaces, radiators, automobile engines, gear 
cases, and machinery; tightening metal fixtures 
and loose parts of furniture, utensils, hard- 
ware, and around the automobile. 


Smooth-On coats tle, is easy to apply. and assures a 
in 


Jobs, and the unused portion does not deteriorate, Buy a 


can today. so you will be prepared for emergencies that 
might occur at any tme 


FREE 


0,Rarg, Repel Handbook. which cone 
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ops of 
Babee! alin" and’ matt the ‘coupon 
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UST what a movie patron will see on the 
screen of a movie theater, when he goes 

in, may be learned from an indicator to be 
mounted near the ticket window. Thus he 
can avoid sitting through an unfinished part 
of a program, and enter at just the right 
time for the beginning of the feature, news- 


reel, or comedy, as he prefers. In this 
scheme, invented by Arthur G. Gross, of 
Beverly Hills, Calif., a “clock” dial is divided 
into segments proportional to the relative 
time each program item consumes. A rotat- 
ing pointer then indicates which is now 
showing, and when it will end. An electric 
clock drives the pointer, through adjustable 
gears that may be preset according to the 
total time of the complete showing. . . . 
THE U.S. PATENT OFFICE now grants more 
than 43,000 patents yearly . . . STRIKING 
MATCHES of the book type safely and effec- 
tively is the object of a cover designed by 
Charles C. Bald- 
win, of St. Louis, 
Mo. Unfolded, two 
ranks of matches 
reveal striking 
surfaces just 
within each end 
of the base. When 
a match is de- 
tached, placed 
with the head in- 
side the folder, 
and withdrawn 
under gentle pres- 
sure as shown in 
the illustration, 
the match lights 
up. Besides pre- 
venting acciden- 
tal ignition of the 
other matches, the idea has added advan- 
tages. Dampness does not reach the inside 
striking surface, to cause misfire; and the 
possibility of holding the match steady 
makes it easier to light a cigarette in the 
wind... . No MATTER HOw MANY levers, 
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Inventors 


cams, and cogwheels an inventor's fancy 
may put together, he cannot patent his in- 
vention if it is useless. In some way—pos- 
sibly as a toy, a turbine, or a tuba—it must 
serve a real need... Frederick B. Chapman, 
of Greenwich, Conn., has devised a way to 
keep ice or fruit from clogging the lip of 
a beverage glass. 
His solution, an 
“ice-retaining 
guard,” consists of 
a ring-shaped coil 
spring of nickel or 
stainless steel, to 
be inserted in a 
glass just before 
serving. Within 
reasonable limits 
the device will fit 
glassware of vary- 
ing size and shape, 
and is held secure- 
ly in place by rub- 
ber-lined hooksthat 
will not chip the 
rim. If desired, col- 
ored or numbered 
identifying symbols may be attached to the 
spring inserts, indicating whose glass is 
whose if they are refilled... . WOMEN IN- 
VENTORS account for one out of every sev- 
enty patents issued, and their proportion of 
the total is steadily growing . . . By con- 
verting standard ice skates for use on 
packed snow, Oscar Nygaard, of Saugus, 
Mass., hopes to make “snow skating” as 
popular as coasting or skiing. He proposes 
detachable, auxiliary skate runners with 
wide bases, grooved lengthwise to prevent 
skidding. By means of thumbscrews they 
could quickly be fitted to any type of ice 


skate, including shoe-attached skates of the 
popular tubular design. An ingenious sup- 
port bears upon the sides of the skate 
alone, preventing the under side of the 
blade from being dulled by contact with 
metal, and giving a springy ride in gliding 
(Continued on page 22) 
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-THESE FREE BOOKS ARE FOR 
INVE 


AND OTHER MEN THESE BOOKS 


TELL YOU: 


WITH IDEAS 4 How, the, Patent 


"We're only entering the great period 
of inventive advancement” 


—says C. F. Kettering, Vice Pres., General Motors. 


OMETIMES we hear people say: “Well, 
there isn’t much left to invent.” But nde 
Charles F. Kettering, Vice-Pres. and Head of BAD bite’ of Naven 
Research of General Motors, who helped d os: a foe 
velop the self-starter, Duco ‘and many other 
outstanding inventions, doesn’t think that at all. 
Not long ago in a published statement, he said: 


“If we had more men working out new 
ventions, new things, we could snap out of 
this depression in no time. Our return to 
normal times depends on new manufactured 
products that will catch the purchaser's eye, 
get him to buy and thus start the ball rolling. 
Change and buying go together. We are onl: 
entering the great period of inventive ad- 
bancement. 


Many Little Ideas Hav: 


Big Commercial Possibilities 


Some of the world's best inventions came from men who 
8 


was invented by a painter, the typewriter by a farmer. 
hand camera by a bank-clerk, the stock tleker by a den 
tist. OF look at small inventio nd noticed his 
wife bending a hair pin to make it stay put. ‘That gave 
hhim the idea of the crinkly hair pin. One day a golfer ot 
the idea to make a wooden tee. Now wooden tees are sold 
by the millions every year. ‘There are many similar exam- 
ples in Inventive history. That ts why we say that the 
books shown here are for INVENTORS and Other Men 


with IDEAS. Whether you consider yourself an inventor 
or not—If you have an will make money, save Viera n y 
tiine, save find out how you ean 
protect your rights to i 
Our Business Is to Help You 

For forty-three years, this organization has been in the 
business Of helping inventors, During that time isventions 
from every corner of the country have been turned over t0 
lis to protect. "Some ideas have represented. complicated Main Office: 430-4 VICTOR BUILDING, Washington, B.C. 
Mechahiama:” others have been small, practical articles, Pittsburgh OWice: 514-€ Empire 
Ikea can opener or a new toy. All this has given us a “patent 
‘wealth of, experience to use for the inventor of, today 
Here in Washington, we maintain a large staff of expe: 
Fenced. Patent Specialists to give you prompt and expert 
Fervice. ‘Yet because. we: work effclentiyour fees are ‘ 
low, and if desired we help you with deferred payments. Namie 
But sat, find out exactly what to do to protect yourself 
‘Decide on that today by sending for your FREE copies of Address 


the books shown above. l City or Town z 
ee ee ee ee 
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Rush by return mail FREE copies of your book 
Protection” and “When and How to Sell an Invention’ 
Important EVIDENCE OF INVENTION PORM. Twa 
Know if Lean quickly and safely commercialize my inven 
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ed. since, 1084. 
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search 


copy of my TE-page book 
fet, write today for FRBE copy. Registered Patent Attorney. 


LF. Randolph, 340-D Victor Bidg., Washington, D.C. 
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(Continued from page 20) 


over the snow. . . . KEEPING A CAR WARM 
by heating a whole garage seems uneco- 
nomical to Augustus L. Clark, of Montpelier, 
Vt, so he has invented a special blanket for 
the car alone. It also may be used to advan- 
tage when the machine must be left stand- 
ing outdoors for a considerable time, To 


keep the radiator water from freezing, a 
front extension of the blanket frame forms 
a hood to accommodate a gas, oil, or elec- 
tric stove. Heated air circulates between 
double layers of the reénforced blanket, and, 
emerging from holes in the inner layer, 
surrounds the car. If a gas or oil stove is 
used, a hole in the front of the blanket 
serves as a vent for the fumes. A second 
hole, nearer the floor level, admits air for 
combustion. . . . U. S. PATENTS ARE VALID 
in Alaska, Hawaii, and the Canal Zone; 
also, subject to certain regulation, in Puerto 
Rico, the Philippines, the Virgin Islands, 
and Guam... A 
HEADLAMP that 
illuminates shop 
work, while leav- 
ing both hands 
free, has been de- 
vised by Benja- 
min Cooke, of 
Hempstead, N. Y. 
Its lightweight, 
comfortable head 
clamp of metal 
spring wire sup- 
ports the socket 
with its bulb and 
reflector, the lat- 
ter being equipped 
with a visor to 
avoid throwing 
light into the 
wearer's eyes. Semirigid rubber insulation 
keeps the electric cord, from the nearest 
outlet, clear of the worker's head. Addi- 
tional insulation between the socket and the 
head clamp eliminates any possibility of 
electric shock. The invention can also be 
(Continued on page 23) 
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‘Continued from page 22) 


adapted to operate from any standard auto- 
mobile battery, thus serving as a handy 
trouble light... . ONE OF THE YOUNGEST 
INVENTORS in the country is sixteen-year- 
old Seymour Golub, of Brooklyn, N. Y., who 
received a special award of merit for his 
invention of an automatic lighting device 
» .. EVEN THE FUSS- 
lest of tennis 
players should be 
satisfied with a 
racket balanced ac- 
cording to the sys- 
tem of Mercer 
Beasley, of New 
York City. He 
takes care of them 
all—the novice who 
finds a normal 
racket too hard 
to swing, the ad- 
vanced player who 
wants more weight 
behind his stroke, 
and stars who 
would vary the 
balance of favorite 
rackets for clay and grass courts. A notched 
rubber weight, interchangeable in various 
compartments of a semicircular sheath, is 
simply slid into a tight-fitting hole in the 
handle. This compresses the metal sheath 
so that sharp points on it grip the rubber, 
and a screw cap at the base holds sheath 
and weight firmly in place. The exterior of 
the handle bears a scale to aid in obtaining 
or duplicating the correct adjustment. . . . 
By providing a frying pan with a lid and a 
convenient lifter for it, John F. Fratis, of 
Represa, Calif., does a good turn for house- 


— 


cannot spatter while the lid is in place. To 
inspect the contents of the pan, the lid is 
raised simply by drawing back the thumb 
against a knurled slide on the handle. Re- 
leasing the slide allows the lid to close 
without jarring. Whenever desired, the lid 
and lifting mechanism may be detached. 
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PATENT AND SELL YOUR INVENTION 
We handle your case skillfully and thoroughly 
with a view to securing the best possible paten 

eflt of our train- 
d our years of expert 
ence serving hut inventors. We inake 
personal calls at the Patent Office when required. 
And beyond this, we will endeavor to give Yo 
‘useful hints and suggestions on selling Your in- 
vention. 


WRITE US TODAY . 
it Ie strictly 
All correspondence Ys handled per- 
sonally by us. We take 1 ps rsonal Interest In your 
‘Success, so you can write us fully. 


IMPORTANT TO GET STARTED RIGHT 


McMORROW & BERMAN 


j REGISTERED PATENT ATTORNEYS BEFORE U. S. PATENT OFFICE | 
142-D Barrister Building, Washington, D. C. 
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be Yotwr Ouom Crpoyment 


IESE practical, easy-to-understand handbooks will help 
you get the most out of your hobby. Written by experts 
especially for Popular Science Monthly readers, they are 
invaluable to the mechanically minded man. Each book is 
fully illustrated, with pictures and diagrams. Bound in sturdy 
library cloth. You need not hesitate to order them for your- 
self or for gifts. We guarantee complete satisfaction or 


FIX IT YOURSELF 


simple tools. How to do inloying, spinning, cutting, 
plating and nithing. How to make jewelry, 
‘ah trays, lamps, hardware, ond other useful metal 
cloth bound, fully illustrated, $200. 


j 


D4 Please mention Porvtar Science Moxtity when writing to advertisers. POPULAR SCIENCE 


on for Christos 


NOW IT'S EASY TO BUILD YOUR OWN 
HUNTING ond FISHING LODGES, 
CABINS, BUNGALOWS 


A big book of definite instructions for beginners. if you can handle o hammer 
and saw, there’s no reason why you can’t build a bang-up cabin in the woods that 
anyone would be glad to live in, or own. Complete plans, and step-by-step instruc- 
tions for every stage of the work. Designs for numerous log cabins, lodges, tourist 
homes, wayside stands, bungalows. Not just a book of pictures but a full course 
of instruction. Every problem of location, drainage, water supply, etc. is 
clearly explained. Tells how to cut and erect your structure — all about 
floors, roofs, windows, doors — how to do the whole job from foundation 
to chimney top. Don’t imagine it’s hard—when you see the book you'll be _ 
‘aching to grab some tools and get to work. 256 pps. full cloth bound, $2.00. — 


BOOK OF RARE AND SECRET INFORMATION 
THE BOOK OF FORMULAS - 250 Paces 


The basis of many fortunes! Formulas, recipes, methods and secret 
for making ond improving upon beverages, glues, cements, 
enamels, paints, cosmetics, dyes, inks, tooth pastes, soaps, silver ond 
nickelplating, oils, lubricants, and g thousand and one things for com- 
merciol and household usel Your fortune may hang upon one little 
hint from this most amazing of books! Information from o thousand 
sources—not normally available to the general publi—now published 
for the enjoyment and practical profit of our readers. 


SEE WHAT YOU CAN MAKE 


You can easily make mixtures to keep your windshield shining like 
‘erystal, whiten discolored teeth, keep silverware bright ond clean. You 
can make beverages, or power belt dressings, perfumes, shampoos, 
bleaches, photographic solutions, essences and extracts, monufoc- 
ture battery fillers or solutions, and do a thousand other things—all | 
with the plain and easily followed formulas in this book. 

If you like experimenting with things, either as @ hobby or os a 
serious vocation, here are modern formulas which, token as o base, 
may lead you to unique discoveries and profits. 

Full cloth bound, $1.00 
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My First 
$148 first 


be ...Nowin 
tie» my OWN 
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L, A. Rowe took in $148 his first week. R. E. Traynor 
{Gok In $58 In one day and nearly $800 in one month. | 
WF. (Drake took in $186 in three days. Men 
ele weel 

quick, easy profits, Electricity 
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tom Hundreds of customers in your 
‘own vicinity and nearby towns. 


EASY TERMS 


Equipment is not expensive. Pay part down— 
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LATEST SCIENTIFIC 
CRIME DETECTION 


Read This Amazing Book 
30 DAYS FREE 
Explains with real_cases latest 
methods of Scientific Crime De- 
tection —finger printing —fire- 
armsidentification—police pho- 
phy. Takes you on the in- 
side, Informative—exciting—valu- 
able. Read 30 days free—then send 
only a dollar if you want to keep this 
amazing book. Your age must be stated. 
T. 6. Cooke, Dept. 1361, 1920 Sunnyside Ave., Chicago 
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WOODWORKER’S 
Turning & Joining 
MANUAL 


This new manual is writ- 
ten especially for the man 
who likes to make things in 
his own home with power 
tools. Tells what power 
machinery you will need to 
turn out beautifully finished furniture. How to use 


band saw. How to bore and mortise by machinery. 

Scraping method of wood turning fully ex- 
plained—how to turn a plain cylinder, smooth 
cylinder, how to use a skew chisel to square ends, 
how to make shoulder cuts, taper cuts, convex and con: 


ional 


cave cuts. How to make a tilt-top table, occ 
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table, reeding and fluting, fa 
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ARE YOU “UNHANDY”? 


At last a service and repair manual has been made for the 
Auto owner who is not a mechanic, ‘Here are hundreds of 
‘horse-sense™” methods for keeping your own car in per~ 
fect shape—-no matter how old or how new It is. AUTO 
KINKS tells In non-technical language, made clearer, by 
Grawings and simple diagrams, what to do no matter what 
foes wrong—how to make temporary or permanent repairs 
{othe motor. carburetor, ignition, lights, starter, radiator, 
chassis, running ear, ‘body, fenders, op. and event 
Earage., Will give you more Understanding of the my 
ferlous’ “‘Insides’” of a car than anything you ever, saw. 
Service men will get a world of ew ideas trom it too. 
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DRAFTING 


—Learn at home from an Engineer 
With industry working feverishly on 
rearmament, new products, new produc- 
ethods—the field for DRAFTS- 
MEN is bigger than ever! Get into a 
better job with more pay and fascinat- 
ing, pleasant work, I will train you at 
home in your spare time until you are 
realy for a better paying position by 
“,. my practical applied method —on 
ual jobs—as I have done with many 
hundreds of successful students, 


Industrial Designing Included 


Includes a working course 


inece Dube, Liberty 


“GET THE FACTS! 
Please send me full fats ox” 

in these elds °° 
Namo 
Adare 


‘Town 


GET A DRAFTING J0B 


Drafting Jobs Often Pay $175.00-8350.00 month. Trained 
draftamen always in demand. Learn easily at home in 
spare time, Experience unnecessary. Common education 
enough. Employment 
complete information. 
MONROE INSTITUTE, Dept. B-201, Alton, Illinois 


AIRCRAFT WELDING 
ENGINEERING 


(OWAT 8 STATE. MILWAUKEE, WI. 


DECORATIVE METAL WORK 


‘Anew manual for the amateur. Tells in easy to understand lan- 
Guage how to make useful ueles in your home workshop. 
Soult be surprised how eas teresting metal work really ia 
Fully iilustrated with diagrams and ttep-by-step. Instructions 
Sturdy cloth binding. 253 pages. Send ‘onl ‘and your copy 
‘ill be sent postpaid. Popular Selence Mi Dept. ii, 353 
Wn Ave. New Yoru, N.Y. 
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LEARN CARTOONING 
AT HOME IN SPARE TIME 


‘Send for tha FREE book containing money 


Same st once and mention your ase 
CARTOONISTS’ EXCHANGE 
Dept. 1441, Prensane Mil, Ohio 
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$28 B:' 
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Be Your Own 
Auto Trouble Shooter 


NEW SIMPLE HANDBOOK MAKES IT EASY 


Now you can cut down month- 
ly repair bills and keep your 
car in A-1 condition by doing 
yourself many easy tasks com- 
pletely explained in this man- 


‘Anyone can follow the non- 
technical language in AUTO 
jully illustrated with 
and simple diagram 
and find out just what to dono 
matter what goes wrong—how 
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AUTO KINKS is a complete service manual 


bills, you will get a lot of fun out of doing 
ple jobs yourself. 192 pages, full strong cloth 
binding, pictures on every page, only $1.00 C.0.D. plus 
2 few cents postage. 
POPULAR SCIENCE MONTHLY—Dept. 11, 
353 Fourth Ave., New York, N.Y. 
‘Send me AUTO KINKS. T agree to 
$1.00 ‘plum a few cents postage when, the book ‘arrives. 
Ir T am not entirely satisfied with the book, Twill return 
it to you within 8 days of recelpt and you will refund 
my money in full 
Name. rs _— 
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LEARN TO 


WHITTLE 


You'll be proud of yourself 
when you've acquired the 
knack of carving these quaint 
wooden figures. The Skipper 
Sam'l Whittling Kit contains 
step-by-step instructions and 
material for carving TWO Sea 
Captains. A special steel knife 
sharpening stone, and paints 
are included. Send only $1.50 
and the complete Kit will be 
sent at once. 
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raincoat for 
your. breakfast prunes? 


Prunes are chicly garbéd'these days. You'll find them 
soon at almost ony grocery all:dressed up in a new 
transparent, elastic bog that snuggles so closely to 
them, and is so waterproof, that not a drop of water 
or air can sneol je. The Goodyear people, who 
make it and call it Pliofilm, say it’s the greatest scientific 
advance in air-tight, elastic packaging in recent years. 
Popular Science on-the-screen agrees . . . and-takes 
you behind the scenes in the current issue. Don't miss it. 


Mlen...beware 4 


of the Lady’s Eyes! 3 
$ 


Yes, beware! For all you know those romantic blue 
optics may not be her own. The story behind this fan- 
tasy of charm comes from Hollywood where they're 
using contact lenses to make character make-up more 
authentic. . . or match the lady’s eyes to her evening 
gown. You'll enjoy seeing how science helps the movies 
-++and fashion . .. in the latest Popular Science on-the- 
screen. Be sure to see it. 


popular seience on-the-screen 


© Produced in Mognacolor by Fairbanks & Carlisle 
with the cooperation of the Editors of Popular 
Science Monthly. Distributed by Paramount Pictures. 


Popular Science Monthly 
353 Fourth Ave. New York,N. Y. 


Co Here's my vote to bring the latest Popular 
Science on-the-screen to my local theatre. 


Theatre. 


Address. 
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THE MAN OF THE MONTH: 
Larry Thompson 


y 
is in the Army now 


A few days before he donned a uniform at $21 a month, Larry Thompson was loading scrap iron at $2.0 day 


A ROOKIE GETS HIS FIRST TASTE OF ARMY LIFE 


wich, N. ¥., entered a new world over 

a recent week-end—a world of precision 
in which several hundred thousand young 
Americans will dwell with him within the 
next few months. On a Friday Larry was 
wrestling scrap iron in the freight yard of 
the Erie Railroad at $2 a day; on the fol- 
lowing Monday he was wrestling with the 
somewhat bewildering impact of army life 
at $21 a month and “found.” 

‘The routine of his life, largely determined 
by his own preferences and impulses for 
most of his twenty-one years, had slipped 
suddenly into a mold whose detailed rigidity 
would have astounded the Medes and Per- 
sians and made Moses blink. It jolted Larry 
too, but he guessed that if the other mem- 
bers of Company L of the 18th Infantry 
could conform to it, he could too. 

He got one good break. His first army 
job was noon dinner in the mess hall at Fort 
‘Wadsworth on Staten Island, N. ¥., where 
the 18th Infantry, a part of the Ist Division, 
is stationed. At the dinner table laden with 
soup, fish, vegetables, bread and butter, 
apple tart, and coffee, Larry felt as com- 
petent as any of the other ten privates who 
sat down with a noncommissioned officer. 

‘The fried fish, however, was followed by 
@ lavish succession of wholly unfamiliar 
things. His bedding was in the basement 


[rr OTIES THOMPSON, of Nor- 
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and Larry carried it up three flights to the 
bunk room to which he was assigned. He 
had had a room to himself at home, but in 
L Company barracks his home, like every- 
thing else, conformed strictly to govern- 
ment regulations. 

It was sixty square feet of floor space and 
600 cubic feet of air space. In the midst of 
his new home stood his iron bed, painted 
white. At the head of the bed was a metal 
locker for his heavy clothes. At its foot 
was a wooden rack for his shoes and a 
trun : for his small belongings. Larry dis- 
covered that regulations governed the mak- 
ing of his bed and the disposal of his be- 
longings and were enforced through daily 
inspections. Twenty-nine other soldiers had 
their homes there, each with his sixty feet 
of floor space and 600 cubic feet of air space 
and each home more closely resembled its 
neighbor than those in a metropolitan sub- 
urb. 

From the bunk room, still in his sweater 
and slacks, Larry went to the Quarter- 
master’s office, where he received $65.24 
worth of new clothes and a lot of priceless 
information, both strictly regulation. He 
exchanged his $1.98 oxfords for seven 
pounds of Size 7%; E shoes and his views 
on cravat-tying for the information that his 
black army tie must be tucked into the 
shirt, just below the third button. 
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Four numbers were con- 
fided to him with instructions 
to cherish them forever in his 
memory: his army serial 
number, 12,003,462; his com- 
pany number, 131; his rifle 
number, 7285, and his cloth- 
ing number, 3462. It was 
pointed out to him that the 
last four digits of his army 
serial number formed his 
clothing number. 

‘The importance of bugle 
calls was impressed upon 
him until, already a little 
hazy in the head, Larry be- 
gan to feel like an over- 
worked echo of brazen notes, 
responding to Reveille at 
6:15 a.m.; assembly at 6:30 
a.m.; mess calls at 7:00 a.m., 
noon, and 5:00 p.m.; drill 
twice a day and Taps at 
11:00 p.m, To add to his 
growing conviction that the 
abrupt transition from go- 
as-you-please civilian life to 
the regulated life of the 
Army was a highly confus- 
ing process, Larry discovered 
that he was a “John,” in fact that all recruits 
were “John: 

Within a few hours of his arrival at the post, 

Larry fell in with other Johns to listen respect- 
fully to the Top Sergeant, Sam Lizer, a mighty 
figure of a man, who intoned appropriate pass- 
ages from the Articles of War. This also, of 
course, is in accordance with regulations and 
is to inform the soldier of his rights and privi- 
leges and, more particularly, to warn him of the 
penalties for disregarding them. There is a 
reference to them in the oath of enlistment: 
‘I do solemnly swear that I will bear true 
faith and allegiance to the United States of 
America; that I will serve them honestly and 
faithfully against all their enemies whomso- 
ever; and that I will obey the orders of the 
President of the United States, and the orders of 
the officers appointed over me, according to the 
Rules and Articles of War.” 

His conscience laden with the warnings of the 
‘Top Sergeant, his memory burdened with num- 
bers and bugle calls and bed-making, and his 
schedule of physical assets encumbered with 
the sixty-five separate articles of equipment 
issued to him that day, Larry's head was swim- 
ming, but there was more to come. 

He was yet to learn that in the Army there 
is a way to stand, a way to walk, and a way to 
turn and all other ways are non-regulation and 
anathema. He got a glimmering of this the next 
morning on the drill field. With other Johns he 
got preliminary instructions in forms of address 
—how to salute, whom to salute, methods of 
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Larry arrives at Fort Wadsworth. 


reporting, and courtesy to superior officers. 

‘At the afternoon drill, after a few limber- 
ing-up exercises, he was introduced to “the 
position of a soldier” and other preliminaries 
of close-order drill. “Belly in, chest out, 
head up, and heels together” were the ele- 
ments and it astonished Larry, a well- 
cobrdinated young man, how frequently 
one or another of these elements eluded his 
control. Right face, left face and about 
face; column right, column left; right 
oblique and left oblique; right flank, left 
flank and to the rear, march; all these fol- 
lowed in quick order and by the end of the 
session Larry had learned the dynamic force 
of the command “March” and felt that he 
was doing as well as any of the other Johns. 


IT ALL had been simple enough, really, he 

reflected—just a method of getting a 
group of men from one point to another in 
an orderly manner. It certainly was a lot 
easier than throwing scrap iron around. 
‘When he tumbled out at Reveille, however, 
Larry wasn't so certain. He had aches in 
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I fare was paid by the Army 


muscles of whose very ex- 
istence he had been ignor- 
ant all his life, The Army 
believes in the good old 
remedy, “the hair of the 
dog,” however, and muscle 
aches, like everything else 
succumbed to regulations 
on the drill field, 

‘No sooner, however, had 
Larry gained a little con- 
fidence in his ability to 
swing right or left at com- 
mand than complications 
beset him anew in the 
form of a nine and a quar- 
ter pound Garand rifle and 
the manual of arms. He 
discovered that, in what- 
ever position the rifle was 
to be held, there was just 
one way of getting it 
there; all shifts of the 
piece must be made with 
prescribed motions, prop- 
erly spaced. 

Right shoulder arms, 
left shoulder arm: 
sent arms, order 
port arms, trail arms, in- 
spection arms, sling arms 
—the orders followed each 
other in bewildering suc- 
cession. Someone told him 
that there were 200 differ- 
ent orders in drill and 
Larry put the man down 
at once as an ultra-con- 
servative, given to under- 
statement. Two thousand was more like it. 

‘While he was resting between drills, 
Larry's corporal, John Bialobrzeski, who 
is known in the ranks as “Alphabet,” gave 
him rudimentary instruction in the use of 
his first-aid kit and in making a marvelously 
compact pack of the tent pins, raincoat, 
blanket, socks, underwear, and numerous 
other articles which make up the field pack. 
‘When all have been properly assembled they 
make a tidy bundle that weighs only twenty 
pounds, though they would cover a blanket 
if strewn about. 

As one detail after another of the new 
life was mastered, including a good deal of 
army slang, Larry gained confidence and 
began to glow with the pride of a snake in 
a new skin, though he felt that in him the 
changes were more than skin deep. He 
could not only handle his semi-automatic 
Garand briskly, he could take it apart and 
put it together again, Without self-con- 
sciousness he began to refer to the cook as 
the “‘slum burner,” to the bachelor officers’ 
quarters as “Snob Hill” and to the mess 
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sergeant as the “K.P. chaser.” Incidentally, 
kitchen police in L Company is not a matter 
of discipline, but of rotation. 


S HIS confidence in his ability to order 
his life according to regulations grew, 
Larry began to discover that there was a 
lighter side to army life. Leave could be 
obtained to visit the city and there was a 
good deal of entertainment to be found at 
the post at small cost in his leisure hours. 
Larry began to look forward to the com- 
pletion of his fourth month in the Army, 
when his pay would be increased from $21 
to $30 a month, New vistas opened out be- 
yond that, too; a corporal draws $54 a 
month and a sergeant, $60. 


EQUIPMENT AND CLOTHING 
ISSUED FIRST DAY 


iron bedstead 
mattress 


poir shoes 
Por convos leggings 
sheets 

wool blankets 
pillow 

pillow core 
wool coat 


working avits 
denim hat 
web belt 


handkerchiefs 
1 necktie, block 

signio, U.S. 
18th Infontry 


fourragere 


wool overcoat reall 
worsted shirts 
wool trousers 
colton underdrawers 


colton undershiets both towel 
wool underdrawers 


wool undershirts 


toilet set, including 
rozor ond one blode 
poir shoe laces 


colon socks 
wool socks 

1 field cop barrack bog 

winter cop identification togs 


TOTAL ITEMS — 65 
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That was something Larry hadn't figured 
on before. It hadn't occurred to him that a 
man might finish a three-year hitch with 
money in the bank, but he hadn't stopped 
to think that virtually all the ordinary ex- 
penses to which his $2 a day had con- 
tributed in Norwich were settled for him 
now in advance. There was no rent to pay, 
no board bill, no clothes to buy, and medical 
and dental attention was free. 

You earned your money in the Army, 
Larry decided, but, if you put your mind on 
it, you probably would be a lot more suc- 
cessful at saving it than you would be in 
Norwich. His final judgment was that Nor- 
wich had some advantages, but so did the 
Army. (Continued) 


To be sure of o per- 
fect fit, Lorry tries 
‘on sample shoes. His 
civilian shoes cost 
$1.98. His Army shoes 
cost Uncle Sam $6.30 


Civilion shoes—size 8 
Army shoos—+ 
Civilian shoes—3 Ibs. 
Army shoes—7 Ibs. 
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stable with eleven others he got no Army beons 


= 


out he did get soup, fried fish, three vegetables, 
oread ond butter, coffee, and fresh apple tort 


After dinner he had the job of toting his bed. 
ding from the barracks supply room three flights 


his bed. At home he hod a room to himself 


_ 


| 
‘e 


Now he hos sixty square feet in a room with twenty- 
nine others. Making his bed is a new experience. 


Spreading his gear out on his bunk, Larry found 
it totaled sixty-five items. With his civilion 


| oye 


His corporal showed him that there was quite o knack 


pock, o cartridge belt, a conteen, bayonet ond scab- 
to packing o blanket, o half of o small convas tent, 


bard, ond his nine-ond-a-quarter-pound Garand rifle. 


© raincont, and twenty-seven other odds and ends into 
‘a compact twenty-pound bundle that would fit comfortably 


Eleven-o'clock tops brings the end of Larry's first 
Army day and the beginning of o brand-new life, 


What U.S. Army’s Insignia 
Tell You About a Soldier 


AN you tell a colo- 

nel from a_pri- 
vate by the insignia on 
his uniform ? In the col- 
umn at the left appear 
the insignia of every 
Army rank from a first- 
class private to a gen- 
eral. At the right are 
the insignia for identi- 
fying arms or branches 
in the U. S. Army. The 
combination of these 
will tell you what you 
want to know about 
any soldier. 


Nes 


are the insignia denoting rank 


POPULAR SCIENCE 


Dog Leash on Spring Reel Plays Fido Like a Fish 


A LEASH attached to a 
spring-operated reel is a 
new wrinkle for dog 
owners, Encased in a 
light but sturdy alumi- 
num housing, the reel 
carries twelve feet of 
waterproofed leash 
strong enough to hold a 
great Dane yet light 
enough for use with a 
Pekinese. A hook form- 
ing part of the housing 
allows the owner to hold 
the device securely, 
while the dog is free to 
run for a distance of 
twelve feet. As he re- 
turns nearer to his own- 
er, the spring reel winds 
up the leash cord to pre- 
vent it from becoming 
tangled. A  button-con- 
trolled lock makes it 
easy to stop the dog at 
any time as he is run- 
ning out the leash, and to 
keep him in hand, 


With this spring - operated 
reel, there's no dragging leash 
to trip passers-by. A push but- 
ton controls a lock to check the 
twelve-foot line at any point 


Individual Roasters “Home-Cook” Food for Restaurant 


To ASSURE his cus- DO ae 


tomers that “home- Ni 
cooked” flavor, Ros 
Gammon, Pittsburgh 
restaurateur, has in- 
stalled a battery of 
eighteen electric roast- 
er ovens of the type 
designed especially for 
home use. If the patron 
desires it, waiters will 
wheel an individual 
roaster to his table, 
where he may watch 
his meal being cooked. 
Another service made 
possible by the roaster 
ovens is delivery of 
complete meals to pri- 
vate homes or hotel 
rooms. The entire meal 
is prepared in a single 
roaster and delivered, 
roaster and all, to the 
purchaser. By leaving 
the meal in the roaster, 
the food is kept piping 
hot until it is served. 
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TAVIUEYE GUIDES 


TX essential airplane instru- 
ments are rolled into one 
by the Flightray, a remark- 

able device that enables pilots 
to take off, fly, and land in per- 
fect safety with zero visibility. 
Tests conducted for several 
years by Sperry Gyroscope 
Company engineers have pre- 
pared for its debut as a stand- 
ardized fitting for military and 
civil planes. 

With dials multiplying upon 
flight panels of modern airci 
and even spreading to walls and 
ceilings of the cockpits, a pilot’s 
task in keeping track of them 
has become increasingly bewil- 
dering. Now the Flightray, a sort 
of radio eye, comes to the air- 
man’s aid by combining pic- 
torially the readings of his gyro- 
horizon, directional gyro, alti- 
meter, air-speed meter, radio 
and radio landing 


Upon a circular glass screen 
with an airplane silhouette at its 


The Sperry "flying laboratory" used to test the Flightray 


@®--THE Prot FINDS 

THAT AFTER MAKING. 
THE PROCEDURE TURN: 
THE FLIGHTRAY SHOWS 
HIM THAT HE 1S ON THE 


7) 


How the Flightray guides @ plane down the radio landing-path beam to a blind landing at on airport. 
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PLANES TO SAFE LANDINGS 


center, the pilot sees four luminous green 
symbols. A long horizontal line, his arti- 
ficial horizon, shows by its movement 
whether the plane is climbing, dipping, or 
banking. A shorter horizontal line, rising 
and falling between two fixed marks, indi- 
cates the plane's air speed; if it reaches 
the lower mark, the plane is at the 
point of stalling. A vertical line at the 
top of the dial moves to left or right 
according to direction of travel. Mean- 
while a green circle wanders about the 
dial; by keeping it in the center, the 
pilot stays on a landing-path radio 
beam when coming down at an airport. 
A purple lamp at the extreme upper 
left of the panel lights up as the pilot 
passes the outer marker beacon; an 
amber lamp at upper right, as he 
reaches the inner marker beacon at 
the field’s edge, A conventional bank- 
and-turn indicator, at the base, com- 
pletes the multipurpose panel. 

‘A highly ingenious system based on 
movie principles combines the readings 
of master instruments on the cathode- 
ray screen of the Flightray. Actually 
the four green symbols appear one at 


a time, but a rotating commutator picks 
them up in such rapid succession that they 
all seem to appear at once, with no visible 
flickering. Though unfamiliar at first, the 
resulting pattern becomes easy for an ex- 
perienced observer to interpret at a glance. 


On the single diol indicated above, the pilot sees at 
2 glance the combined readings of six instruments 


THE PILOT HE |S 


ON THE PATH. 


(@:-THE PURPLE UGHT 
‘ON THE FLIGHTRAY 
LIGHTS UP, SHOWING: 


PASSING THE OUTER 
BEACON. HE IS ALSO 


©--THE AMBER LIGHT 
‘ON THE FLIGHTRAY 
UGHTS UR. SHOWING 
THE PILOT HE IS PASSING 
THE INNER MARKER 
BEACON. HE IS ON THE 
PATH AND IS DESCENDING 
PROPERLY. IN 20, 
SECONDS HIS WHEELS 
WILL BE ON THE GROUND 


4 


At each stage of the maneuver, the instrument hol 
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ids the pilot on the path and indicates his progress 
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Two fried eggs from one shell. Housewives prize double- 
yolkers, but poultry breeders discourage their production 


4 <= 


Floyd H. Moore with a pullet suspected of 
erous. Placed in a trap nest for observation, 
laid too many double-yolk eggs and will be sold. At right, 
a normal egg on the scale is contrasted with o two-time 
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Double -Yolk 
Eggs Are Sold 
By the Dozen 


usual by-product of the poul- 

try farm of Floyd H. Moore, 
near Lancaster, Pa. About thirty 
dozen of the freaks are produced 
every week by the 2,000 pullets 
housed in Moore's scientific five~ 
story “hotel for hens.” Prized by 
housewives because they pack a 
man-size breakfast in a single shell, 
they find a ready market and bring 
eight to ten cents more a dozen 
than ordinary eggs. However, 
Moore does not encourage the lay- 
ing of double eggs, nor does he look 
with favor on a pullet which pro- 
duces them too consistently, be- 
cause his main business is selling 
chicks, and double eggs seldom if 
ever hatch live chicks. Any pullet 
is likely to lay one double-yolk egg 
in its lifetime, Moore says, but if he 
catches one of them doing it six or 
seven times, he disposes of the 
bird immediately, either destroying 
it or sending it to market. 


D wes eggs are an un- 
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Minstrels from Mars? No, They‘re U. S. Army Airmen 


CRowDED around in a huddle, the seven 
weird faces that appear in the unusual 
photograph reproduced above are those of 
U.S. Army Air Corps pilots attached to a 
bombing squadron at March Field, Riverside, 
Calif., wearing oxygen masks of the type 
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developed at the Mayo Clinic, Rochester, 
Minn. (P.S.M., Oct. ‘39, p. 101). The masks, 
which leave the mouth completely uncovered 
and therefore do not prevent the wearer 
from talking, are used to supply necessary 
oxygen during high-altitude flying. 
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New Comet 


By DR. DONALD H. MENZEL 


Professor of Astrophysics, Harvard Observatory 


brightness the famous Halley's comet last 

seen in 1910, will be visible in the night sky 
during December and January. Spotted recently 
by Leland Cunningham, a graduate student at the 
Harvard Observatory, Comet Cunningham un- 
fortunately comes very close to the sun and hence 
cannot be seen as it crosses the ecliptic or sun's 
path just after the middle of January, However, 
for a few weeks prior to that time, it should be 
clearly visible sailing down the Milky Way. The 
best time to observe the comet will be shortly 
after sunset, in the western sky, as it travels from 
north to south. Lay the chart reproduced on the 
opposite page on its side, with the top pointing 
toward the polestar. Then locate the comet by 
determining where it will be on that date in rela- 
tion to the three first-magnitude stars, Deneb in 
the constellation of Cygnus, Vega in Lyra, and 
Altair in Aquila, all of which are close to or in the 
Milky Way. Although it can be seen with the 
naked eye, a small telescope, field glasses, or even 
opera glasses will be of great help in locating and 
observing the large hazy object, whose tail should 
be long and conspicuous, streaming out north- 
eastward. Scientifically, Comet Cunningham is of 
great importance. Astronomers will follow it care- 
fully as it approaches the earth, swings around the 
sun, and returns into the depths of space. 


A NEWLY discovered comet that may rival in 
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DELPHINUS 


Altair 


/AQUILA 


scurum\s 


To locate Comet Cunningham, lay this chart 
on its side with the top pointing toward 
the polestar, and find its position on that 
dote with reference to bright stars near-by 


Astronomers believe that the new celestial 
visitor may rival in brilliance Halley's fa- 
mous comet, which was lost seen in 1910 


NKNOWN to most of the 

people in the United States, 

New York City has become 
the diamond-cutting center of the 
world, Before the German Army 
invaded the Low Countries, 24,000 
cutters were employed in the 
homes and shops of Antwerp and 
Amsterdam. Now less than 400 
cutters in New York comprise the 
largest remaining active group of 
mond cutting has changed little with time, butc powered men skilled in the art of creating 
spindle now turns the cut stone that marks a gem for splitting —@ polished gem from a hunk of 
crystallized carbon. 

Fewer than fifty cutters have 
escaped from Europe to continue 
their work here, so there is nat- 
urally a severe shortage of labor 
in the industry. It takes years to 
learn diamond cutting, and two 
to make a finished jewel of 
only one carat. 

In July, 1940, twelve times as 
many carats of uncut diamonds 
were imported by American firms 
as in any previous month, To 
meet the growing needs of Ami 
ican cutters, American manufac- 
turers are now making diamond 


Polishing is done on machines like those long used in Bol-| b 
gium and Holland. An obrasive disk grinds two stones of once |_ 


saws for the first time. Baumgold 
Brothers, the largest cutters in New 
York, with a staff of eighty men, have 
installed twenty-two of these Ameri- 
can-made saws. The heart of the ma- 
chine is a steel plate, four inches in di- 
ameter and .0035 of an inch thick, 
which spins at 3,500 rp.m. The edge 
of this plate is coated with diamond 
dust and olive oil. Such a saw can cut 
through about one carat of diamond in 
eight hours. 

American industry also has aided 
the diamond cutters by making it pos- 
sible for them to keep their saws run- 
ning continuously. Cutters have 
known for years that a diamond saw 
won't work in wet, muggy weather. 
But by air-conditioning their sawing 
room, Baumgold Brothers have licked 
the dampness and increased their saw- 
ing capacity by thirty percent 

While diamonds are prized for their 
beauty and rarity, only twenty-five 
percent of those mined become gems. 
‘The rest find their way in- 
to industry, where they are 
used, among other things, 
for truing grinding wheels 
of emery and carborundum 
drawing wire, sawing and y 
drilling stone, and metal 
etching. The nd for 
industrial diamonds is in- 
ing rapidly as 
fense program spi 


dem 


eds up. 


American manufacturers now make diamond saws. 
| disk is coated with diamond dust and oil 


This st 
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the 
flat 


nick 


To split a diamond, 
‘cleaver places a 
piece of steel in a 
marked in the stone, and 
tops it with o metal rod. 
The result iso clean cut 
slong a line of cleavage 


Exomining finished stones. Four hundred cutters in 
New York have almost a monopoly of their craft 
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What on owl looks when it's hooting mad ond 
caught in the glare of huge lights on the truck 


Bottle Sprays Solution 
for Treating Burns 


BURNS can be treated easily 
and quickly by spraying the in- 
jured part with a solution con- 
tained in a handy bottle. All that 
is necessary is to point the nozzle 
at the burned area and press a 
lever attached to the cap. Vola- 
tile ingredients in the solution 
produce the pressure necessary 
to eject it from the bottle. 
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Truck Carries Floodlights 
To Photograph Wildlife 


To BLIND or bewilder nocturnal birds and 
animals in the desert around Tucson, Ariz., 
long enough to photograph or capture them, 
an American Museum of Natural History 
expedition equipped a truck with a flood- 
lighting plant. Its battery of lights totaling 
45,000 watts, operated on power generated 
by a 110-horsepower Diesel motor, provided 
enough light to allow color photographs to 
be made at night. Richard Archbold, who 
has led expeditions to Madagascar and New 
Guinea, headed the field trip. The party 
spent three months charting the wild life of 
the region. At the left is an indignant owl, 
momentarily baffled by the brilliant beams 
of the lights. 


How soothing liquid may be sprayed on a burn to relieve pain 
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Leopold Stokowski on the podium of a sound stage in Hollywood during 


the filming of the visual part of the Walt Disney feature "Fantasia’ 


OVING sound has been added to 
moving pictures to bring greater 
realism to the screen. Accompany- 
ing Walt Disney's newest Technicolor crea- 
tion, “Fantasia,” in which Mickey Mouse 
and a host of new companions perform to 
the rhythms of classical music, this latest 
Hollywood invention made its first public 
appearance a few weeks ago at the Broad- 
way Theater in New York. 
Moving sound is literally that. Four 
circuits using sixty loudspeakers make it 
possible to chase music right around an 
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audience, out of the screen and back into it, 
or make notes die away into infinity over- 
head. The sound equipment alone fills 
thirty-five packing cases. For that reason 
“Fantasia” will be screened only in selected 
metropolitan theaters where the speaker 
systems can be installed. 

‘Two years of painstaking work by Disney, 
R.C.A. engineers, and 1,000 Disney as- 
sistants went into “Fantasia,” which is 
really a pictorial interpretation of seven 
great compositions. The music is by the 
Philadelphia Symphony Orchestra, under 
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Disney explaining the story to Stokowski and to Dems Taylor, the music 
who also helped Mickey Mouse to crath the realm of the cl 


In the bosment of the Philadelph 
control the recording of m 


the baton of Leopold Stokowski. Deems 
Taylor, music critic and composer, aided 
in making the production. 

Behind “Fantasia” lies Walt Disney's 
desire to always give the public something 
new and better than what they have known 
in the past. 

“We know,” he said recently, “that music 
emerging from one speaker behind the 
screen sounds thin, tinkly, and strainy. We 
wanted to reproduce such beautiful master- 
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Academy of Music, technicians 
from different sections of the orchestra 


pieces as Schubert's ‘Ave 
Maria,’ and Beethoven's 
Sixth Symphony so that 
audiences would feel as 
though they were stand- 
ing on the podium with 
Stokowski.”” 

To achieve this effect, 
he knew that means must 
be found to spread sound 
throughout the theater, 
that “point sources” 
must be concealed from 
the ear. The sound re- 
cordings must be such 
that each and every in- 
strument or voice would 
be heard clearly and dis- 
tinetly in its proper pro- 
portion to the whole 
orchestral effect. 

The recording alone 
for “Fantasia” took al- 
most eighteen months. 
Approximately 3,000,000 
feet of sound track from 
individual takes, prints, 
and remakes were con- 
densed into the final 
10,778-foot, four-track 
negative. 

Neither Disney nor 
the engineers knew just 
where the experiment 
would lead when the 110 
members of the orchestra 
first took their places on 
the stage of the Phila- 
delphia Academy of 
Music early in April, 
1939, Thirty-three micro- 
phones faced the musi- 
cians. From them nine 
channels carried the 
music to nine recorders 
set up in the basement 
of the building. Seven 
channels transmitted 
sounds from individual 
groups of instruments 
such as the wood winds 
and the violins. The 
eighth caught the com- 
plete orchestration, while the ninth carried 
the beat of a telegraph instrument which 
later enabled the animators in Hollywood to 
fit the action of “Fantasia” to the tempo 
of the music. 

Seven weeks Stokowski and the orchestra 
labored. All that time a second director 
faced the recording instruments, guiding 
the recording on film of each passage. From 
a duplicate score he brought choirs in and 
out, stepped up solos. Engineers tuned 
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volume controls, guided by oscilloscopes 
which told them just how much sound 
was coming through their machines. 

Exactly 483,000 feet of sound track 
were recorded in forty-two days. Cans 
of film were shipped by air to Holly- 
wood for processing. After that retakes 
were made where necessary to obtain 
exactly the desired tonal combinations 
of choirs, soloists, and instruments. 

Then came the problem of mixing 
these sound tracks into one realistic 
whole. First the engineers tried multi- 
ple speakers fed by a single sound-trans- 
mission system. That spread the sound 
over a wide area, but when the charac- 
ters spoke, the synchronization of words 
and lip movements was lost. 

There were further experiments be- 
fore the producers were satisfied. The 
solution was finally found in combining 
the nine tracks into four; three for “en- 
tertainment sounds,” such as voices, 
music, and special effects, and the fourth 
for a control frequency governing the 
volume of the other three. 

Operators in the pro- 
jection booths of the- 
aters where “Fantasia” 
is presented will face no 
unusual complications. 
‘Their problems will be 
the routine ones of 
threading the film and 
focusing the picture. 


This is how a sustained note looks on the four film 
tracks thot create the novel effect of "moving sound” 


the recordings of three program tracks, 
dials on the recorders were linked with endless chains 


Technicians at a re-recording console merge the sounds from the seven tracks made ot Philadelphia 
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Inventors 
Begin Search « 


Secret Weapon 


NATIONAL COUNCIL HU 
NEW IDEAS FOR DEFE 


By MYRON M. STEARNS 


today are organizing a country-wide 
search for a secret weapon. 

It may come from a tiny workshop in a 
country lean-to. It may come from the 
benches of a great research laboratory. It 
may be the brain child of an already-famous 
scientist, or the ugly duckling of an un- 
known inventor. It may be the result of 
long, painstaking experiment, or the result 
of an accident. It may concern a rocket ship 
that will change all aviation—or a cheap, 
light substitute for lead that can be as 
readily cast and as easily bent. 

To find that priceless idea—to mobilize 
American genius in the development of all 
ideas that will make this country a more 
formidable adversary—the United States 


Te greatest American inventors alive 
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ert Fish demonstrating an anti- 
raft rocket which is said to find 
its target by sound. At the left is 
W. B. Hole with his "mystery gun" 
that shoots bolls by compressed oir 


Government has created the Na- 
tional Inventors’ Council. Its 
business is to stimulate, find, and 
appraise suggestions, ideas, and 
devices that may be useful in time of war. 

‘To a greater extent than ever before, war 
has become a contest of inventors. Fighting 
in three dimensions, foreshadowed twenty- 
five years ago by the first war planes and 
the submarine blockade, has now become an 
accepted fact; it is still so new that nobody 
yet knows what developments may change 
it completely. A single idea may bring 
victory to one side or another. 

That is where the National Inventors’ 
Council comes in. American inventive 
brains are recognized as the best in the 
world. Americans were the first to fly, first 
to build seagoing submarines, first to put 
armor on warships and change the navies 
of the world, first to put armor on automo- 
biles and create modern tanks, first to “fix” 
nitrogen, first in mass-production methods. 

Every inventor in this country, amateur 
or professional, is being urged to send in to 
the Inventors’ Council whatever designs he 


POPULAR SCIENCE 


has been experimenting with, whatever de- 
vices he has already worked out, that may 
be valuable from the standpoint of defense. 
One may have found a way to keep metal 
from heating rapidly, that can be used in 
the manufacture of rifle barrels. Possibly 
another knows of some substitute for 
gelatin, that will help give muscular strength 
in an emergency. The National Inventors’ 
Council, at the Chamber of Commerce Build- 
ing, Washington, D. C., can make them 
available for the whole country. 

The N.LC. will not pay for ideas, nor 
have anything to do with their being 
patented. It has no connection with the 
United States Patent Office. Nor will it give 
advice as to whether or not an idea should 
be patented; that is the sender's business. 
But suggestions or devices found useful 
will be turned over to the Army or Navy, 
or whatever government department may 
decide to use them, and will then be nego- 
tiated or paid for in accordance with the 
regular custom and rate of that particular 
department. 

‘No suggestions will be considered that do 
not relate to defense. All suggestions must 
be in writing, in English, each one separate, 
supplemented by drawings if necessary. 
Senders are advised to keep duplicates of 
their suggestions, signed and dated, prefer- 
ably in the presence of witnesses. Models, 
and materials of all kinds such as chemical 
substances, are to be forwarded to the 
Council only if requested. 

A certain amount of data is also neces- 
sary: Sender's name and address. Is the 
suggestion in use, or merely an idea re- 
quiring further development? Has it been 
patented? Has a patent been applied for? 
Is the sender the sole inventor? Has he 


From the drawing boards of the nation’s in- 
ventors, defense suggestions will flow to the 
Washington offices of the Notional Inventors 
Council, some of whose members are seen below 
at a meeting in the Department of Commerce 


assigned any rights? Is he acting as owner 
or agent? Has the idea been divulged to 
any foreign government? 

Nothing should be sent in that has al- 
ready been submitted to any other govern- 
ment department. 

Ideas that state only objectives, instead 
of a means of accomplishing something, are 
not wanted. “A bomb that will follow an 
airplane around until it hits it” is no use 
to anybody unless the sender tells how it 
can be done. 

Also, ideas concerning things of which the 
sender is ignorant will, obviously, be worth- 
less. A device that works all right on a ta- 
ble might be useless on the wave-swept deck 
of a battleship. Creators of ideas outside 
of their own lines of knowledge are advised 
to discuss their inventions with an expert 
in that field, whom they can trust, before 
submitting them. 

‘There is no time to be lost. Production of 
next year’s airplanes is already under way; 
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invented ond applied ductile tung 
sten. Another achievement is the 


invention of an improved X-ray tube 


ideas that may be sub- 
mitted now for improved 
planes, tanks, listening de- 
vices, explosives, guns or 
submarines cannot get in- 
to production for months 
or years ahead. The idea 
of protecting automobiles 
with armor and mounting 
guns on them was already 
seven years old in 1914, 
but the first tanks did not 
make their appearance in 
actual battle until near 
the close of the war. Be- 
fore the armistice in 1918, 
devices for the radio con- 
trol of torpedoes and even 
aerial bombs were being 
experimented with, but 
they're not perfected yet. 

A lot of people have 
realized the value of get- 
ting American genius to 
work in these days of 
world upheaval. Among 
those who discussed the matter last summer 
were Lawrence Langner, prominent New 
York patent attorney, and his friend Thomas 
Midgley, inventor of ethyl gasoline. They 
went to Conway P. Coe, United States 
Commissioner of Patents. Their plan 
sounded good. The three of them went to 
Harry Hopkins, then Secretary of Com- 
merce, and with the President's approval 
the Inventors’ Council was hatched. Men 
of outstanding ability and character, whose 
names and achievements alone inspire con- 
fidence, were called in. Charles F. Kettering 
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CONWAY P. COE, United Stotes 
Commissioner of Patents, brings to to: 
the Council o wide knowledge of 


inventions and inventors. In spite of 


his membership, the Council has 


no connection with the Patent Office the comedy 


CHARLES F. KETTERING world- 


famous inventor and president of 


ration, is chairman of the council 


LAWRENCE LANGNER, potent ot- 
Author 
articles on patent laws ond their 
applications. He js also interested 
in the theater ond is the author of 
‘Suzanna ond the Elders 


accepted an appointment 
as Chairman. Commis- 
sioner Coe, Langner, Dr. 
Midgley, Dr. Fin Sparre, 
Orville Wright, Dr. Wil- 
liam D. Coolidge, Dean 
Frederick Feiker, George 
Baekeland, Fred M. Zeder, 
Watson Davis, and Dean 
Webster N. Jones of Car- 
negie Tech agreed to serve 
with him, 

‘These dollar-a-year top- 
notchers are not merely a 
“front.” Each is the head 
of a technical subcommit- 
tee in the field of his own 
special knowledge. That 
means a lot of work. 

Two high-ranking offi- 
cers are also serving with 
the council: Rear Admiral 
Harold C. Bowen, repre- 
senting the Navy, and for 
the War Department, Ma- 
jor General J. O. Mau- 
borgne, Chief Signal Officer of the Army 
since 1937. 

If the danger of our going to war is finally 
averted, or if we go to war and come out ail 
right on the other side, the Inventors’ Coun- 
cil may become a tremendous force for the 
advancement of civilization. Just as nitro- 
gen can be used either for explosives or for 
fertilizer, nearly all devices suitable for war 
can be doubly effective for peace. Instead 
of using mosquito planes for dog-fights, 
we may be hopping into them, as we do into 
autos today, to visit the neighbors. 
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RESENT indications point to 1941 
‘as a boom year in American avia- 
tion. On both the military and 
civil aeronautical fronts, prospects 
could scarcely be brighter—thanks to 
factories glutted with British war 
orders and American national-defense 
contracts and to the Civil Aeronautics 
Administration's pilot-training pro- 
gram in the universities and colleges. 
The warplane building program is 
scheduled to go on at ever-increasing 
tempo until the second quarter of 1942. 
By that time, the National Defense 
‘Advisory Commission estimates, the in- 
dustry will have produced (since July 1, 
1940) some 19,000 aircraft for our own 
Army and Navy, plus 14,000 for the 
Royal Air Force; simultaneously, it will 
have built up its production capacity 
to the point where it can turn out fight- 
ing planes at the rate of 50,000 a year. 
‘Whether there will be a continuing 
market for any such production, at 
home or abroad, is a question the ex- 
perts seem willing to leave unanswered 
until 1942. Actually, the combined air- 
craft requirements of the Army and 
Navy, as presently conceived for West- 
ern Hemisphere defense purposes, is 
less than half the 50,000 airplanes 
envisaged by President Roosevelt in 
his “total defense” message last May. 
The C.A.A. program lays claim to 
no military significance beyond that of 
creating a reservoir of air-minded 


What Is the Outlook for Aviation in 1941? 
By C. B. Allen 


youth, trained in the rudiments of fly- 
ing, from which the Army and Navy 
can draw candidates for their speciai- 
ized training. This is no longer a 
“civilian theory”; it already has been 
transformed by the demand for mili- 
tary pilots into an everyday fact and 
one which seems to be working to the 
great satisfaction of the two services. 
Likewise, the Army appears to be well 
pleased with its now well-established 
system of contracting with civilian fly- 
ing schools to give the majority of its 
air cadets their primary training. 

This experiment, and the far more 
comprehensive one of the C.A.A. in 
carrying out its pilot training program 
through the existing facilities of civil 
aviation—the struggling flying-service 
operators on thousands of airports all 
over the country-——have been a tre- 
mendous boon to the industry. What 
is more, they may be the means of its 
salvation in the inevitable let-down 
days ahead when the present “emer- 
gency” passes, when the expanding air- 
craft factories of today come to an end 
of their war orders and a tapering-off 
of their defense contracts. Perhaps, 
when that time arrives, the thousands 
of young men and women whom the 
C.A.A. has taught to fly will constitute 
such a market for civil aircraft that a 
thriving industry can be kept alive 
without the stimulus of abnormal mili- 
tary buying. 


Turning Out the Planes 
By Arthur Grahame 


c E HAVE big orders and we are get- 
ting the materials we need to fill 
them, We are expanding our plant, install- 
ing new machines, training new workers. 
All the other airplane manufacturers are 
doing the same thing. Mass production will 
become a reality just as soon as these new 
H 
<a Aitcrat factories ore humming to produce 
19,000 fighting planes for our own Army 
‘and Navy, and 14,000 for . by 1942 


Jere are some of Uncle Sam's new bombers. 
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facilities can be put to work. And with 
mass production we'll get the job assigned 
us done on time.” 

That's the way the aircraft-production 
situation looks to an official of the Glenn L. 
Martin factory, Baltimore, Md.—a man who 
is on the industry's firing line in its battle 
against time to build up our inadequate air 
defenses. How does it look in Washington, 
G.H.Q. of the colossal defense program? 

Right now the country’s aviation experts 
are devoting all their time to turning out the 
33,000 bombers, dive bombers, and pursuit 
ships—19,000 for our own Army and Navy 
and 14,000 for Great Britain—which they 
have estimated American factories can pro- 
duce by April 1, 1942. (Continued) 
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Plant expansion, financed wholly or 
in part, directly or indirectly by the 
Government on terms which protect 
the manufacturers against loss when 
the present emergency is over, is go- 
ing ahead. The Curtiss-Wright Cor- 
poration is building new plants near 
Columbus and Cincinnati and is en- 
larging its Buffalo, St. Louis, and 
Paterson, N. J., factories. Similar 
expansion has been accomplished and 
is still under way at United Aircraft 
Corporation's Pratt & Whitney engine 
and Hamilton Standard propeller di- 
visions, in East Hartford, Conn., and 
at its Vought-Sikorsky airplane di- 
vision at Bridgeport, Conn. The 
Martin company is increasing its floor 
space from 1,250,000 square feet to 
almost 4,000,000. North American 
Aviation is supplementing its Los 
Angeles plant with a new one in Dal- 
las, Douglas, Boeing, Consolidated, 
Lockheed, Vultee and all the other 
companies are making planes for the 
Army and Navy. 

Building aircraft engines is a more 
complicated job than turning out the 
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airplanes themselves, and engine pro- 
duction cannot be increased with the 
same rapidity as that of aircraft. Al- 
ready the public has seen the spec- 
tacle of combat planes coming off the 
production line days and weeks ahead 
of the engines to be installed in them; 
of motorless Curtiss P-40 pursuit ships 
collecting under circus tents and other 
temporary shelter at Buffalo, waiting 
for their Allison engines; of Boeing 
flying fortresses cluttering up the air- 
port at Seattle waiting for Wright 
Cyclone motors, or being stripped of 
their power plants after flying to an 
Army field so that the engines could 
be taken back to the factory and in- 
stalled in a succeeding bomber. 

Seen in flight, the modern military 
airplane has a look of sleek simplicity, 
yet it is one of the most complicated 
Weapons man has ever evolved. Its 
14,000-odd parts come from several 
hundred different sources of supply; 
the knowledge and skill of scores of 
sciences and crafts go into it. 

In the Martin plant, after the de- 
sign of a new plane is approved, it is 
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drawn out, full size, on coated alumi- 
num-alloy sheets, When every detail 
is complete, the sheets are photo- 
graphed by a huge camera of special 
design, which is later used as a pro- 
jector to reproduce the drawings, full 
Size or to any desired scale, on any 
materi 

‘Tool-design engineers decide on the 
machine tools and dies needed to 
make the plane's many parts. Dozens 
of special machines cut and bend 
metal into the shapes called for by 
the drawings. A metal-stretching 
press forms the whole belly of a bom- 
ber fuselage over a wooden pattern in 
a single quick operation—it would 
take two men six hours to do that job 
by old, bumping hammer-and-file 
methods. A big router shapes out a 
dozen sheets of duralumin at a time. 

Airplane-factory assembly lines do 
not move in the continuous fashion of 
automobile assembly lines, but rather 
by stages. ‘The standards of work- 
manship are too high and the stake of 
human life too great for the speed of 
automobile production. 
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As parts move from stage to stage 
on the production line they are joined 
together in sub-assemblies until at 
last they become wings or tails or 
nose sections. For the sake of acces- 
sibility, the whole front end of a bomb- 
er fuselage is built in halves, with con- 
trols and other interior fittings in- 
stalled, and these halves are then 
riveted together. As the various sec- 
tions of the plane near completion, 
they converge in a final assembly line 
and are joined together as a complete 
ship. The engines are then installed, 
fuel and oil lines and electrical wiring 
are hooked up, controls are connected, 
and the airplane is ready for flight. 

The job of supplying the United 
States and its friends with 3,000 
planes a month is a prodigious one, 
yet “Big Bill” Knudsen, the Defense 
Commission's production cotrdinator, 
believes that it can be done. He has 
inspired the confidence of the entire 
aviation industry by cutting red tape 
and eliminating lost motion, until 
now even the industry's professional 
pessimists see light ahead. 
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Canada Rallies Her Cat Men 


NORTH WOODS TRACTOR DRIVERS SUMMONED TO RUN WAR TANKS 


By HICKMAN POWELL 


blowing, and 200 miles to go. Over froz- 

en muskeg bogs, down creek beds, and 
up through the bush over rugged moraines 
go the drivers of the tractor trains, all 
through the wild Canadian winter, freight- 


Fb degrees below zero, a blizzard 
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From the sled trains 
of the canoe country 
come the men for 
the Dominion’s grow- 
ing tonk brigades 


ing machinery and 
supplies to the new 


gold mines of the 
northern canoe coun- 
try. 

For this kind of 
mushing, which in 


recent years has 
conquered the 
swampy wilderness 
for heavy traffic, a 
man has got to be 
tough. But especial- 
ly he's got to be 
good. That's why 
he's sure to make a real tank soldier. 

‘The far north’s new breed of musher is 
called a cat-skinner. Up around God's Lake 
and Hudson Bay there aren't so many cat- 
skinners this winter. They've been joining 
the Canadian Army in droves, and as soon 
as they can get a proper rig of machinery 
they are figuring on starting for Berlin. 
After all, a tank is nothing but an over- 
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grown, armored cat—with some teeth in it. 

At his peacetime job, the cat-skinner 
rides the cab of a six-ton Caterpillar tractor 
over trails marked by poles in the drifted 
snow, with six sleds and a caboose behind 
and maybe fifty tons of precious freight. 
On his cat he carries a spare radiator and 
six barrels of gas. He uses fuel oil for anti- 
freeze and he keeps his engine running for 
five or six days at a stretch. If it breaks 
down on him, he rigs a tent over his cat, 
installs a stove, takes a chew of tobacco 
and a monkey wrench, and fixes things right 
on the spot. When he starts out with a cat 
train, he gets there and he brings it back. 

You'll find these north-country men today 
in a sandy wilderness of tar-paper shacks 
called Camp Borden, up between Lake Sim- 
coe and Georgian Bay, north of Toronto— 
tinkering with those 200 World War tanks 
which the U. 8, Army sent to Canada a few 
weeks ago. 

With them are cat-skinners from the 
western construction crews, drag-line men, 
clamshell men, bulldozer 
men. And hundreds of boys 
from the farms of Manitoba 
and Saskatchewan, who 
know their gas engines and 
Diesels too. If a lad is trac- 
toring a section of wheat 
land twenty miles from the 
railroad, he can’t call the 
garage when something 
goes wrong. And when that 
lad goes to town, he drives 
his_own jalopy. 

One look at those old 
tanks we sent to Canada 
would give Hitler a belly 
laugh, but another look at 
the men who are handling 
them would tone it down. 
Just let the R. A. F. and 
London hold out long 
enough for the tank fac- 
tories to get going, and the 
Panzer divisions will have 
something to tangle with. 

Take the Fort Garry 
Horse, for instance. That's 
a cavalry regiment from 
Manitoba, named for the 
old frontier post which be- 
came Winnipeg. In the last 
war it dashed behind the 
lines and put a German 
field battery out of action, 


The boys of the Fort 
jarry Horse get their 
first look et @ batch 
of old U. S. tanks 
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with a mounted charge against withering 
machine-gun fire, one of the great cavalry 
exploits of modern war. It was a sad, senti- 
mental day for Col. Samuel J. Cox and his 
older officers when, in September 1939, the 
Fort Garry Horse bowed to the inevitable, 
mobilized as a mechanized outfit, and re- 
cruited up to war strength with tractor 
men, garage mechanics, and cat-skinners. 
But it was a sadder winter when men who 
had volunteered for mechanized duty found 
that they had no machinery to work with. 
By the end of the summer (spent guarding 
German prisoners captured in the mecha- 
nized blitzkrieg abroad) these men were so 
machinery-hungry that they'd have started 
picking their wrist watches apart if some- 
thing hadn't happened. 

That something was the sale of the old 
American tanks, which made it possible to 
bring together the Fort Garry outfit and 
three other tank regiments at Camp Bor- 
den and set them up as Canada’s first 
armored-vehicle brigade. Obsolete though 


the old hell buggies were, they gave the men 
something to work on, a means of learning 
to drive and navigate cross-country, and 
even for group maneuvers later on. With 
them these empty-handed regiments could 
be turned into going concerns. 
Bright and early the Fort 
Garry horsemen were on hand 
at the depot to get their 
quota of forty tanks. Experi- 
enced tank men, there to 
show the troopers what to do, 
just stood by with surprised 
looks on their faces. The 
cavalrymen hitched up a few 
hose connections, poured a 
little gas ih the vacuum 
tanks, twisted the cranks, 
climbed aboard, and simply 
drove the cats away. 
“Ride ‘em, cowboys!” some- 
body cried—and they did. 
These little six-ton, two- 
One of 200 U. S. tanks for Canada bears a message of good will man tanks (American-made 


BOUNCING ‘‘RYPA’’ TRAINS CANADIAN TANK GUNNERS 


For teaching gunnery at the Canadian scopic sight, the gunner turns the revolving 
tank school at Camp Borden, Ont, a train- turret and aims a dummy machine gun at 
ing device called a “rypa” simulates the moving targets on a sand-pit range. An 
roll, yaw, pitch, and alternating oscillation electrically operated air rifle, aimed with 
of a tank in action. Looking through a tele- the machine gun, shoots lead pellets. 
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on the Renault model) were tough-look- 
ing babies, weathered for more than 
twenty years in a parking lot at Fort 
George G. Meade in Maryland, many 
of their hulls and turrets pitted with 
machine-gun marks, presumably from 
the last war. They clattered along on 
wide steel plates with heavy lugs (2 
far cry from the flexible chainlike links 
of speedy modern tracks) which slapped 
on the ground and limited speed to six 
miles an hour. But the engines and 
running gear were O.K.; they had been 
greased up well when put away. And 
if the old-style tracks were good for 
only 150 miles on these sands at Camp 
Borden, that was fine. So much more 
repair work to be done in the winter. 

Back at their own quar- 
ters, the Fort Garry boys 
went to work. Within 
three days, twenty-five of 
those forty tanks were out 
in line, purring like kit- 
tens, and the rest were 
well on the way. 

‘The boys clattered up 
and down in the open 
spaces among the bar- 
racks. For a man who has 
driven a car there are only 
a few things to catch onto. 
‘The controls are almost 
the same as a car's, except 
that you practically sit on 
the floor and instead of a 
wheel you have two clutch 
levers, one for each track. 
Pull back the right lever, 
it disengages the clutch of 
the right tread and turns 
you in that direction. Un- 
like most cats, a still 
harder pull brakes the track, and you make 
a hairpin turn. It is in rough country that 
the cat man’s skill comes into play. ‘There 
the novice can easily tip over a fast tank, 
perhaps kill his passenger if the turret 
above is open. But the experienced man will 
instinctively spin her when she tips, quickly 
turn her nose straight down the grade. 

Anyway, the boys took to the equipment 
like ducklings to a mud puddle. And old 
horse soldiers happily realized something: 
the Northwest still breeds good horse riders; 
but the same lads are part of a whole gen- 
eration which has grown up in North 
America since the last war, a generation 
which practically cut its teeth on a spark 
plug and was weaned on a carburetor. 

‘That is something worth remembering in 
these gloomy war days. Since the disasters 
of last May, all of us have been centering 
our thoughts on aviation, on assembly lines, 
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“Werthy"—Col, FF. Worthington etry, 


The commander of Canada's 
first tank brigade takes a 
look at one of the U.S, jobs 


machine tools, and crafts- 
men who can split a thou- 
sandth of an inch, These 
things are all important, 
and military aviators have 
to know their trigonom- 
But when armored 

vehicles are produced, it’ 
going to be the back-yard and the back- 
country mechanics who fight with them. If 
Britain is to win, there will be more war on 
the continent. And whether they take off 
from the Near East or from a beach-head 
on the Channel, that’s when you're likely 
to hear more of Canada’s cat-skinners, and 
of their salty, peppery, pint-sized com- 
mander, Col. F. F. Worthington. 

This is one of those sad, pathetic tales 
of unpreparedness, though it now may have 
a satisfactory ending. Worthy, as they call 
him all up and down Canada, was his coun- 
try’s bug on mechanized equipment, one of 
those prophets without honor which every 
country seems to have. The United States 
had Billy Mitchell, France had De Gaulle, 
and quite possibly in Germany today there 
is some ignored seer telling Hitler why he 
is going to lose the war. 

When the first World War broke out, 
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Scottish-born Worthington was a young 
adventurer in Central America—ship’s 
engineer, mining engineer, and ma- 
chine-gunner. Fresh from fighting 
against Villa for Madero, he went up to 
Canada and enlisted in the Black Watch. 
In France he was four times decorated 
for deeds which he will now describe 
only as “self-preservation.” He wound 
up the war as a captain in one of the 
world’s pioneer armored-car outfits, 
known as Brutinel’'s Brigade. 

Gen. Raymond Brutinel was a French 
engineer, living in Canada, who early 
in the last war foresaw the coming of 
armored, mechanized warfare. His idea 
was so outlandish that his outfit had 
to be equipped by private subscription, 
with guns obtained in various wa: 
sometimes illegal. Its original equip- 
ment was a two-cylinder Autocar truck, 
with a steel box built around it, mount- 
ing two Colt machine guns. When the masses 
of British tanks broke through the line 
on August 8, 1918, which Ludendorff called 
Germany's blackest day, Brutinel’s Brigade 
came close behind, with machine guns on 
trucks, motorcycle side cars and trucks. 

‘The battle plan for that day followed pre- 
cisely the tactics used last June by the 
German armored divisions in France. Bru- 
tinel’s column was to have dashed through 
and grabbed Roye, a rail center. But the 
battle that was visualized never quite came 
off, because the higher command was wor- 
ried about protecting the flanks. 

“But that was a tank battle, identical 
with what the Hun has done now,” Colonel 
Worthington recalls today. “We showed the 
bugger the way. It boils me up. It's almost 
a shame he didn't have more tanks then, 
80 we'd have remembered.” 


ORTHINGTON remembered the 

tanks, When Canada after the war 
became even more demilitarized than the 
United States, he stayed on with the skele- 
ton army, waiting for the war he knew was 
coming. Worthy was a very popular fellow, 
but was always talking tanks and mecha- 
nized warfare. Kind of eccentric on the 
subject. Or so people thought. 

Four years ago the Canadian Army es- 
tablished a “tank school” with Worthington 
in command. In the spring of 1938 he set up, 
in a few shacks in the deserted sands of 
Camp Borden, the Canadian Armoured 
Fighting Vehicles Training Centre, C.A.S.F. 
‘With the beginning of the war, groups of 
officers and men from tank regiments of 
the active militia were rushed in for train- 
ing in tactics, radio, gunnery, and driving 
and maintenance, so they could go back to 
their own outfits and pass on the knowledge. 
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‘A World War tank shows its mettle on rough terrain 


Even 80, lack of equipment made it neces- 
sary to do much training with gadgets sub- 
stituting for the real thing. Most ingenious 
of these is a device called a “rypa,” a turret 
which jolts and pitches like the jouncing of 
a tank, from which the gunner shoots air- 
rifle pellets down a sand-pit range. 

‘The lowlands blitzkrieg of last May sud- 
denly brought to Canada the realization 
that it had done hardly anything about tank 
warfare. Tank building got under way al- 
most immediately, in the Canadian Pacific 
Railway shops. Nothing is being said about 
when the new tanks will be delivered, or 
what they will be like. But a contract was 
recently let for nine carloads of pins for 
caterpiller tracks. 

‘Well, I went up to Camp Borden to find 
out what in the world a nation at war 
wanted with those old World War clunks, 
and this story is what I found out. It is a 
Canadian story, but in many ways it might 
be a story of the United States, too. Our 
armored Vehicles are also on order, and in 
army maneuvers we use ice trucks. But 
then again we have our own cat-skinners, 
and our lads from the mechanized farms, 
and the boys fixing their flivvers in the 
back yards—millions more of them than 
Canada. A lot of them will be getting to- 
gether in barracks this winter, eager for 
machinery to work with. And it begins to 
look as though, in due course, they will be 
getting it. 

‘At any rate, once the present excitement 
about production is over, we are going to 
realize strongly that there is a lot more in 
preparedness than machine tools. We're go- 
ing to realize that the used-car lot and the 
despised jallopy are among the strongest 
links in our national defense. You can learn 
a lot from an old piece of machinery. 
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Mottled plumage of this pigeon would hide it from gunners 
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Pigeons Are Bred 
with Camouflage 
for War Service 


CAMOUFLAGED pigeons, with a 
mottled plumage to make them 
almost invisible to an enemy's 
waiting gunners, have been de- 
veloped for emergency Army 
communication by Capt. Ray R. 
Delhauer, a retired United States 
Army pigeon expert, at Ontario, 
Calif. Most of his flock of sev- 
eral hundred birds are descend- 
ants of the hardier strains of 
pigeons used by the Allies and 
Germans in the last war. 

Believing that the World War 
pigeons were too vulnerable be- 
cause bright patches of white 
or colored feathers made them 
an easy target, Captain Del- 
hauer bred and crossbred his 
birds until he achieved a strain 
with mottled gray and dusty 
white feathers on their under- 
bodies as well as on their wings 
and backs. 

‘The Army has today only 
1,100 pigeons of its own for 
emergency communication, but 
Captain Delhauer believes there 
is just as much need for them as 
there was in the past. So that 
birds can be launched from war- 
planes without being thrust sud- 
denly into a 300-mile-an-hour 
slipstream, he has built small 
metal cages with parachutes, 
‘Timing mechanisms open the 
cages and release the pigeons 
before the cages reach the 
ground. He has devised also a 
small metal message capsule, 
extremely light in weight, 
which can be inserted into a 
bird’s crop and subsequently re- 
moved by gentle massage after 
the pigeon has reached its desti- 
nation. 
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By EDWIN TEALE 


LASTICS go to war! 
That's the word from the armies of the 
world, which are making soldiers of all 
work of the synthetic resins that were only 
laboratory babies at the time of World War I. 

Today this substitute is being hurried into 
use in a thousand ways for two important rea- 
sons. It saves the steel and the brass and the 
wood so vitally needed for the building of tanks 
and guns and ships. And it lends itself to mass 
production in which unskilled labor can turn 
out many articles of plastic in a tenth the time 
it would take a skilled workman to make du- 
plicates from the old materials. 

London's women donned “bombing bonnets” 
created from cloth treated with plastics. Mu- 
nitions workers and members of the Home 
Guard in "England wore similar helmets, made 
of cloth impregnated with the synthetic resin 
and reénforced with wire mesh. Both types are 
almost as effective against falling objects as 
the conventional “tin hats” of the front-line 
trenches. 

‘That's only the beginning of the wonders 
that are being wrought, for plastics are being 
tried for everything from surgical splints and 
gunstocks to leakproof fuel tanks and airplane 
parts. And ahead lies the dream that some day 


that 
mask allow the healing to be watched 


Cutting on arm splint from plastic softened by heating. 
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soon whole airplanes, save 
for the motors, will be 
stamped out as fast as tin 
cans are made now. 

‘The peculiar properties 
of plastics are a major 
factor in their widespread 
adoption. A few weeks 
ago, for example, the 
United States Government 
ordered2,000army stretch- 
ers and specified that the 
handles should be of Te- 
nite, This material is not 
affected by the poison 
gases of the battlefield, 
which corrode metal han- 
dies, or by weathering, 
which splits handles made 
of wood. 

Another asset is the rel- 
ative immunity of the syn- 
thetic resins to vibration. 
‘Thus they are replacing 
the time-honored brass 
cases on battleship instru- 
ments, Brass is stronger, 
of course, but it is much 
more likely to crack under 
the terrific vibration in- 
duced by gunfire. 

In the medical field, 
lightweight plastic splints 
for use in emergency hos- 
pitals have three distinct advantages. They 
weigh only a fraction as much as the com- 
mon wooden splints. They are transparent, 
permitting a surgeon to examine the condi- 
tion of the bandages beneath. And they of- 


Gunners on big bombers crouch behind windows of transparent plastic 


fer almost no obstacle to X-raying the 
broken bones at any time during the process 
of healing. At the Du Pont Experimental 
Laboratory in Arlington, N, J., such splints 
have been made of Lucite. They can be 


Bent to fit comfortably, it is taped in place. Such o splint is lighter than one mode of wood 
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shaped by the physician to fit the various 
individual needs of his patients. 

A variation of the idea is a synthetic-resin 
window for plaster casts. In setting a com- 
pound fracture, the surgeon places the 
transparent piece of plastic in the cast when 
it is made. Through this window, he can 
then examine the progress of the healing at 
any time without removal of the cast. Sim- 
ilarly, transparent splints permit a surgeon 
to be sure a broken nose is healing properly, 
thus reducing the danger of a patient hav- 
ing a crooked nose as the result of his in- 
jury. 

One of the outstanding exhibits at the re- 
cent Modern Plastics Competition, in New 
York City, illustrated a new technique in re- 
building human faces disfigured by acci- 
dents or wartime injuries. Developed by 
Dr. Charles M. MacKenzie, of Spokane, 
‘Wash., the new method uses transparent 
splints to keep close watch on the progress 
of the work during the grafting of flesh and 
skin. Two other advances of value to the 
Medical Corps are a plastic spotlight for use 
in the operating room, and a lightweight 
anesthetic table equipped with synthetic- 
resin top and fitiings. In England, a re- 


cently reported development is Bakelite 
coffins which can be turned out in mass pro- 
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Lominated-plastic construction provides 
light, strong control surfaces for war 
planes. On oxygen breathing bags used 
in high-altitude training, nosepieces of 
synthetic resins ore cool ond will not 
Inritate the skin as other materials do 


duction and weigh only seventy pounds. 
For a number of years, American ex- 
perimenters have been trying out, with 
varying success, gunstocks made of plas- 
tics. Recently a shotgun equipped with 
such a stock was placed on the market 
by a New England arms company. Both 
cheaper and easier to produce than the 
conventional walnut stock, it offers at- 
tractive possibilities for mass production in 
army rifles. According to a report from 
abroad, some of the guns now being used by 
German soldiers are equipped with plastic 
stocks, 

In aerial warfare, the initial use of plas- 
tics came in 1918 when Bakelite distributor 
cases were put on the famous Liberty en- 
gines of American manufacture. From that 
small beginning, the use of plastics in 
fighting planes has spread rapidly. Today, 
more than 120 different parts, ranging from 
molded instrument panels and lightweight 
doors for bomb bays to de-icing devices for 
radio aerials, aid in protecting the lives of 
the crews and in increasing the efficiency of 
the machines. Pilots sit on plastic seats, 
look out through plastic windows, control 
their engines by means of plastic throttles, 
consult instruments in plastic housings. The 
labyrinth of electric wiring which forms the 
nervous system of a big bomber is insulated 
with the help of plastics. At night, dials on 
the instrument panels are lighted by glow- 
ing rings of plastic material which require 
only the feeble gleam of a “grain of wheat” 
electric lamp tc light them. 

‘When the hu; 2 bombers of the Royal Air 
Force head across (Continued on 1 5) 
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Tests Reveal 
Compatibility 
for Marriage 


CHECKING up on the 
compatibility of persons 
about to be married is a 
predicted use for a system 
for measuring human re- 
lations developed by Dr. 
Ernest Chapple, of the 
Harvard University de- 
partment of anthropology. 
Dr. Chapple places the 
couple to be “personality 
tested” behind a screen 
through which he can 
watch them without being 
seen, While they chat, he 
records their reactions on 
a paper tape with a special 
machine, The instrument 
could also be used for 
studying personality prob- 
lems of individuals. 


Machine Gives 
“Tailor-Made” 
Pressing Job 


Suartnc and pressing 
an evening gown, jacket, 
- or house dress is just a 
single operation with a 
complex mechanism of 
rods, springs, and gears 
invented in his spare mo- 
ments by W. R. Frentzel, 
a Seattle, Wash., insurance 
salesman. Frentzel calls 
his machine “Symetra” 
because it eliminates pos- 
sible wrinkles caused by 
pressing a garment on a 
flat surface like an ironing 
board, Measurements of 
the owner of a garment, 
sent with a dress to a tai- 
lor shop equipped with 
such a machine, would 
permit the tailor to meet 
exactly the requirements 
of the owner. The dress 
could be returned as form 
fitting, medium, or loose, 
as the owner wished. It 
would greatly simplify the 
correct shaping of knitted 
garments. 
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Will this couple "get along"? Watching through 


records their reactions on a machine which reveals their compatibility 


Meosurements are sent to the tailor with the dress. The dummy 


shown, adjusted to the measurements, then presses the d 


to fit 
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‘SWEAT + BRAINS + TRAINING: 


Back-to-skill schools fit men for defense jobs 


By BERT ANDREWS 


proud position it held so long—the 
reputation of being the greatest 
mechanical nation on earth! 

It's getting there fast by adopting a 
formula that has never failed, and by 
hammering it home to the youth of the 
nation in its schools and its shops from 
coast to coast. 

‘What's the formula? If you reduce it to 
words, it reads this way: sweat plus brains 
plus training. With one more important 


emacs is on its way back to the 
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double-plus—a place to get that training 
and an incentive to undergo it. 

It’s that double-plus that is being pro- 
vided now on an unprecedented scale, thanks 
to three very excellent reasons. One is a 
$15,000,000 appropriation by Congress to 
pay for the education and reéducation of 
men in the skills so vitally necessary to 
speed national-defense production. Another 
is the awakening of states and cities to the 
fact that they can help themselves by help- 
ing their citizen. off the streets into jobs. 
The third is the alertness of private enter- 
prise to the gospel of the day: “Don't weep 
over the shortage of craftsmen. Take raw 


Kies hat a 
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hands in and teach them, then you'll have 
the men you want.” 

Chances are that you can see some phase 
of this inspiring back-to-the-skills move- 
ment in your community. Certainly, the 
evidences of it are plain if you dwell near 
the great aircraft plants, from United 
craft and Wright Aeronautical in the East, 
to Consolidated in the West. Or near the 
steel mills and the automo- 
bile plants and the electrical- 
supply factories that serve 
this nation of yours. 

As an object lesson of 
what's going on about you, 
consider a typical state, a 
couple of typical private 
companies and two typical 


youngsters who have lost 
their silly reverence for white- 
collar jobs and who now 


understand that Grandpa was 
ight when he said: “What if 
you do get your hands greasy 


is helping to provide them 
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in a shop? You learn. And what you learn 
stays with you.” 

There's the Connecticut Plan for Job 
Training. It came into being because a man 
got mad. That man was Carl A. Gray, 
Dartmouth '23, a tall, lean, grayish thinker 
who is president of the Grenby Manufactur- 
ing Company of New Britain, One day, on 
a train, he heard an Oregonian complain 


Morgan Jones is 
@ product of the 
new "back-to- 
the-skills"" mov 
ment. Under the 
watchful eyes of 
veteran work- 
ers, he learned 
how to run a 
Bullard vertical 
turret lathe for 
Pratt & Whitney 
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about a $150,000 W.P.A. fly-casting pool 
near Portland. “Why,” said the grumbler, 
“it won’t even hold water.” 

‘The thought of the wasted money angered 
Gray. He knew that back home in Con- 
necticut the machine-tool industries had 
been short-handed all during the depression, 
while thousands of young men were jobless. 

And he asked himself questions. Why 
couldn’t government and business get to- 
gether to train men for jobs that were wait- 


ing? Why no* make a survey of jobs and 
jobless? Why not try to fit the two to- 
gether? 


He put the questions to Governor Ray- 
mond EF, Baldwin. “Go to it,” said the Gov- 
ernor, and he forthwith made Gray the un- 
salaried head of a fact-finding commission. 
Most such commissions get out fancy re- 
ports and stop there. Not this one! 


RAY established eighteen vocational 
plants. He got the use of school build- 
ings by convincing school boards it would re- 
duce taxes to have young men working in- 
ead of loafing. He argued some industries 
into letting their shops and machinery be 
used at night. He persuaded other factories 
to lend costly tools and equipment to supple- 
ment those bought by the State. And he 
broadcast the word: “Come and study your- 
selves into jobs.” 
‘There was only one restriction. The stu- 
dents must live in the communities in- 
volved; obviously, the gates could not be 
thrown open to nonresidents, since local resi- 
dents were footing the bill. 

‘Most of the students are between twenty- 
five and thirty. Some are younger and some 
--those being retrained in lost or forgotten 
skills—are older. The cost? Only seven- 
teen dollars a student. The results? Well, 
for one thing they eliminated in these 
schools men congenitally unable to handle 
tools. That will be reflected in future ac- 
cident rates, for such men eventually would 
have crippled themselves or their machines. 

But the benefits go much farther. Five 
thousand were graduated in the first twenty- 
five weeks, Practically 100 percent were 
placed. That means 5,000 removed as po- 
tential relief clients. Pratt & Whitney divi- 
sion of United Aircraft, at East Hartford, 
takes the graduates as they are or accepts 
them for its advanced school. Hartford 
Machine Screw Company grabs all it can 
get and asks for more. So do Colt’s Patent 
Fire Arms Company and many others. 

That's what one state has done. Study 
now what Pratt & Whitney is doing in 
codperation with the Connecticut plan and 
what Wright Aeronautical is accomplishing 
in Paterson, N. J., and Cincinnati, Ohio. 

Pratt & Whitney established in August 
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an advanced course for boys who had com- 
pleted the basic course. They furnished 
building and machines and instructors, who 
were paid by the state. They put in lathes 
and drills costing from $1,000 to $12,000, 
knowing that they would be treated with 
a craftsman’s respect. 

‘The students select their machines on the 
first day. They follow through on the same 
machines when they graduate into jobs. 
‘They do paper work, too, including mathe- 
matics geared to high-school graduates; 
blueprint reading and drawing, and descrip- 
tive material related to the specific machine 
and what it produces. And the successful 
ones start getting pay checks of fifty-five 
cents an hour for a 52-hour week, with a 
bonus that sometimes doubles that. Why? 
Because they can do low-tolerance work— 
extremely delicate work in which parts must 
fit to a few ten-thousundths of an inch. 

‘The Wright company in Paterson is get- 
ting places, too. The number of their work- 
ers has jumped from 4,500 to 13,500 with 
the defense program. They advertised for 
skilled men. Couldn’t get enough. They 
went to the Board of Education. Soon a 
vocational school was opened with a four- 
weeks course and 3,500 applicants, with 
residence in the vicinity a “must.” In six 
months 582 were graduated and hired, in- 
cluding 155 on engine lathes, seventy-four 
on gear cutting, 107 on grinding, 106 on 
screw machines. 

A student who graduates on Friday goes 
to work on Monday morning. He begins 
under a skilled machine operator and in a 
few days is turned loose on a machine of his 
own. There's no limit to how high he can 
climb. He may become a lead man, with 
many machines under his direction; a fore- 
man in charge of a department, or, if out- 
standing, a production engineer. 

‘Wright's interests extend to Cincinnati, 
where they'll need 12,000 men to man their 
new plant, all to be hired from that area. 
They're thanking their stars that Cincin- 
nati's big machine-tool and metal-working 
industries already have a four-year plan in 
operation to supply men who “know how.” 


‘HE Republic Aviation Corporation at 

Farmingdale, L. 1, is training 8,000 new 
aircraft workmen at its own expense in a 
near-by aircraft school, The training fees 
will be paid by the company, and jobs are 
guaranteed to those who pass their tests. 
The students, however, must be residents of 
‘Nassau and Suffolk Counties, onLong Island. 

But let's go back to Connecticut for some 
of the typical products of America’s revival 
of craftsmanship. 

Meet Morgan Jones, a short, compact, 
light-haired man of twenty-five, who was 
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graduated in 1940 from 
Yale. He was told there 
weren't any white-collar 
jobs in aircraft for him. 
“who said I wanted 
one?” he asked. He got 
a room at the Y.M.C.A. 
in Hartford. He com- 
pleted the basic program. 
He went on to the ad- 
vanced Pratt & Whitney 
course. He's now in'the 
company’s shop. And 
the foreman fairly beams 
at him as he shows his 
skill on a three-spindle 
sensitive drill, a Bullard 
vertical turret lathe, bor- 
ing center liners on a 
crankcase section for a 
twin-row engine. 

Jones is one of the five 
percent who are college 
graduates, One who isn’t 
is Marcel Lacasse, who 
attended a Catholic prep- 
aratory school. He raced 
through the advanced 
‘school in only eighty-four 
and a half hours, com- 
pared with the usual 150 
or 200. Now he has a 
job doing the work he 
was trained for: miscel- 
laneous boring, facing, 
rough and finished turn- 
ing, centering, drilling, 
and undercutting. 

And it's such boys as 
these that know the an- 
swer to one question so 
often asked: why don't 
the industries simply 
train apprentices in their 
own shops? The answer 
is, it's not always prac- 
tical, particularly under 
the pressure needed in 
turning out planes and 
guns and tanks. 

‘They know the answer 
to another question: 
won't too many men be 
turned out as mechanics? 
Well, look at the figures: 

The American Society 
of Tool Engineers estimates an immediate 
need for 32,570 tool engineers and 127,500 
tool and die makers, to say nothing of the 
semiskilled men who must at least know 
their way around machinery. And A. F. 
Hinrichs, Acting Commissioner of Labor 
Statistics, estimates that 1,456,285 man 
years of work will be required on naval ves- 
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er gives a tool-and: 
hos created 160,070 new jobs for tool-an 


Plane motors on the assembly 
A local vocational school helped supply o 200-percent payroll incre: 


recruit pointers on oper 


1e at the Wright plant in Paterson, N. J. 


sels and aircraft for defense during the fis- 
cal year that will end next June. 

‘That's why the country needs craftsmen. 
‘That's why the training program is boom- 
ing. That’s why America’s on its way back 
to the heights. And that’s why a horde of 
men are whistling at their work in a thou- 
sand machine shops today. 


A sewer official hunt- 
ing leaks with an in- 
strumont that _magni- 
jes sound 10,000 times. 
‘wearing o suit of 
fr and a gas mask 


mud by flood 
his automa 


Electric Ears 
Hear Secrets 
in the Earth 


URIED treasure and un- 

dergroundpipeleaksare 
Tocated easily by modern 
prospectors equipped with 
electrical detectors invent- 
ed by Gerhard R. Fisher, 
of Palo Alto, Calif. The 
leak finder utilizes a sen- 
sitive crystal microphone 
and amplifying tubes to 
magnify sound 10,000 
times. Carried along the 
surface of the ground 
above a buried pipe line, 
it picks up the faint sound 
of escaping liquid or gas. 
For finding buried metal 
objects, the other device 
emits radio waves which 
set up an electric field 
around any metal that 
is a good conductor. This 
causes a strong buzz in 
the earphones of the op- 
erator when the instru- 
ment is directly above the 
mass of metal. It has been 
used for locating flood- 
buried tractors and trucks, 
recovering lost coins, and 
finding hidden veins of 
galena. Another use is in 
prospecting for pipe lines 
under the ground, 
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Professional actors dramatize a famous 5: 


Records Now Bi 


AMOUS episodes in history and litera- 

ture—stories that make people say, “Oh, 
how I wish I could have been there!”—have 
been re-created on phonograph records for 
American school children to hear and study. 
Teachers report that they make studies 
more exciting and real. 


‘The hoofbeats of 


of history oF literature in the studio for recording 


g History to Life for Students 


Paul Revere’s horse, Patrick Henry's ring- 
ing defiance, Long John Silver's bellowings, 
Scrooge and Tiny Tim, Portia's impassioned 
plea—these and many more have been re- 
corded. Mark Hawley, radio commentator, 
has directed the dramatizations, with the 
aid of professional performers and writers. 
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In the classroom, school children hear an episode lifted out of the dry textbooks into vivid reality 
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HOPPER 


CIVILIANS GO IN AT ONE END. . 
SOLDIERS COME OUT THE OTHER 


|OW does the Army handle the problem of re- 

ceiving, sorting, classifying, and uniforming 

the thousands of men, called for service by the 

draft, who descend on army reception centers? 
‘The answer is found in the army hoppers, like the one 
pictured at the right, where civilians are transformed 
into uniformed privates, with all the precision and 
efficiency of a factory assembly line. Two hundred sixty 
feet long and sixty feet wide, the wooden structure 
draws civilians in its main door, guides them in orderly 
fashion through a maze of rooms and corridors, and 
turns them out through another door at the rate of 200 
an hour, Not all of the draftees who enter the hopper 
emerge as soldiers, for although the civilians have all 
had a preliminary physical examination in their home 
localities before arriving at the army reception center, 
experience in the last World War draft indicates that 
approximately one in twelve will be rejected for physical 
reasons. Provision is therefore made for guiding the 
rejected men back through the same door they entered, 
without confusing or interrupting the steady flow of 
men through the complete hopper process. There is at 
least one hopper at the reception center for each of the 
nine corps areas of the Army. 
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Plon of the building at an army 
reception center where 200 draf- 
tees an hour can be transformed 
into soldiers. Follow one 
‘of them through the labyrinth 
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As civilians, the draftees enter the main door of the hopper into a reception holl (1) where they 
turn right into a reception office (2). Here they fill out questionnaires giving personal data and 
proceed next room where they ore fingerprinted (3). This done, they take off their clothes 
(4) and hand them through o window into @ check room (5). Now naked, the draftees walk through 
hot showers (6) end continue down corridors (7) where physicions give them physical examinations 
‘and turn doubitul cases over to medical boards of review (8). Rejects ore shunted back to the 
check room (3) (follow white arrows) to don their civilion clothes and go home. The others proceed 
to a fitting room (9) where they are meosured for uniforms, which they draw ot the counter (10) 
of the supply room (11). The men move on to dressing room (12), ond when in uniform take a 
psychological optitude test (13) before they ore assigned to companies (14) ond take the soldier's 
cath (15). They emerge at the side door (16) os uniformed soldiers in the U. S. Army. 
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Antiaircraft Gun 
Mounted on Truck 


Mave from a steel plate 
four feet square, plus ma- 
terials picked up in a junk 
yard, a new machine-gun 
mount developed by soldiers 
of the 65th Coast Artillery 
antiaircraft regiment makes 
it possible to install a .50 
caliber machine gun on any 
type of commercial truck. 
Costing only $9.80, the mount 
would make it possible to 
outfit commandeered trucks 
of every type for emergency 
defense, Regular .50 caliber 
mounts can only be employed 
A 50 coliber machine gun can be put on any truck with this mount in firing from the ground, 


Microscope Stand Holds Sixty Mineral Spechnuns 


Sixty mineral specimens are ac- 
commodated at once on a turntable 
which forms part of a universal 
microscope stand devised for amateurs 
by Jay 'T. Fox of Seaford, N. Y. Any 
specimen can be brought under the 
lens by turning the table. For study- 
ing single specimens, the turntable is 
replaced by a ball-and-socket arrange- 
ment which allows the mineral to be 
tilted at any angle desired. The mount 
also supports the binocular micro- 
scope and various accessories. 


"AMP HousiNe. 


colipensine 7 BINOCULAR 
TENS MICROSCOPE 


Jay T. Fox studying minerals with his compo! 
microscope stand, also shown at the left. Spe 
mens are mounted in tiny boxes on the turntable 
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Dr. William R. Hainsworth, "looke 
ing for a new way to do some- 
thing,” is equally ot home at a 
desk or among mountain crags 


R. WILLIAM R. HAINSWORTH, vice- 
president in charge of engineering 
and research of Servel, Inc., climbs 

hitherto unclimbed mountains for relax- 
ation and devotes to his hobby the same 
concentration of effort which has made him 
one of the refrigeration industry’s leading 
engineers. In both fields, he says, scientific 
preparation is the key to success. 
“Whether it's a mountain or research,” 
says Dr. Hainsworth, “you're looking for a 
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new way to do something. You're trying to 
get your feet on ground where no man ev 
stood before.” 

Untrodden heights have an irresistible 
allure for him. For twenty years he has 
been extending scientific frontiers by labor- 
tory research and in the last twelve years 


he has scaled twenty-two mountains which 
never had been climbed bef In 1933 the 
American Gas Associati ‘ded him the 
Charles A. Munroe medal for “the most out- 


standing contribution by an individual to 
the advancement of the gas industry,” but 
whether Dr. Hainsworth was more elated 
by that recognition of the air-cooled gas re- 
frigerator or by his successful ascent in 
1938 of 12,972-foot Mount Robson, tallest 
peak of the Canadian Rockies, is hard to say. 

Dr. Hainsworth's special delight is a 
mountain which has not been climbed. The 
spirit of the venture is the same which made 
him a leader in the development of the gas- 
operated absorption refrigerator from the 
water-cooling system of early days into the 
modern, air-cooled refrigerator. 

He studies American and Canadian alpine 
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Dr. Hainsworth working slowly up an ice field with o full pack 
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journals and, selecting his 
field, reads all the informa- 
tion available and makes a 
study of the geologic forma- 
tion. He collects all the pho- 
tographs he can find of the 
region and studies them 
with the aid of maps, mark- 
ing spots which look dan- 
gerous, Sometimes he has 
airplane photos made. 

In his attack upon an un- 
scaled peak, Dr. Hainsworth 
relies upon the knowledge 
and experience of his com- 
panions and his own judg- 
ment, Before starting his 
climb, he mounts adjacent 
ridges and peaks and checks 
with field glasses the maps, 
pictures, and notes he has 
brought with him, He ex- 
amines his chosen mountain 
from various sides to be cer- 
tain that he will select the 
most practicable route, 

Generally his plan of cam- 
paign meets with success, 
but sometimes unexpected 
and unpreventable circum- 
stances thwart him. He 
made his first attempt on 
Mount Robson in 1930, the 
same year in which he 
climbed Mount Carlton and 
Mount Warren overlooking 
Maligne Lake, near Jasper, 
Alberta. A succession of 
Severe snowstorms com- 
pelled him to retire. He tried 
Mount Robson again in 1934, 
and again was driven back. 

In 1932 he reached the top 
of Mount Oubliette, near the 
headwaters of the Fraser 
River in Alberta. Its alti- 
tude is only 10,100 feet, but 
its steep and dangerous 
slopes had baffled some of 
the best climbers in Amer- 
ica. Dr. Hainsworth made 
his only European trip in 
1936 and"climbed the Mat- 
terhorn to keep in practice. 

It was in his successful 
attempt on Mount Robson 
in 1938 that he had his nar- 
rowest escape from disaster. 
He was making his final 
survey of the slopes the 
evening before starting his 
climb, when a great chunk 
of Mount Robson's ice cap 
fell and started an ava- 
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lanche. The slide was three 
miles long and spread to a 
width of half a mile. It 
wiped out the spot which 
Dr. Hainsworth had just se- 
lected for his next camp. 
“If the avalanche had 
come twelve hours later— 
good night!” was Dr. Hains- 
worth’s comment. He work- 
ed out a new route with a 
new camp site and complet- 
ed the climb in four days. 
Of course, it takes some- 
thing more than a scientific 
mind to make a successful 
mountain climber and Dr. 
Hainsworth has those at- 
tributes too. He was full- 
back on the football team 
of the University of Wash- 
ington and still has a full- 
back’s physique. It was in 
1914, when he was eighteen 
years old, that he got his 
first taste of mountain 
climbing. He and another 
student got jobs as forest 
rangers during the summer 
vacation and were sent to 
take a census of deer, bear, 
and mountain lions in the 
Olympic National Forest. 
“Whenever we saw a 
mountain that struck our 
fancy,” says Dr. Hains- 
worth, “we'd take a few 
hours off from counting an- 
and climb it just for 


‘Then for some time Dr. 
Hainsworth was too busy 
for mountains. Years of 
postgraduate study brought 
him as research associate to 
Massachusetts Institute of 
‘Technology where he exper- 
imented in 1921 with the 
photo-electric transmission 
of photographs. 

It was not until 1928, the 
year before he began his 
association with Servel, Inc., 
that he got around to 
mountain climbing aga’ 
‘He has several peaks on his 
list now and, for the last 
three years, he has been di- 
recting development of an 
all-season, gas-operated air 
conditioner to provide heat 
in cold weather and coolness 
in warm weather. That's 
another peak. 


JANUARY, 1951 


These photos are enlargements made from a Ié-mm movie film 
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By ROBERT E. MARTIN 


VAST expansion in its interna- 

tional short-wave radio stations is 

giving the United States a new ace 

to play in the never-ending game 
in which world powers seek to bolster their 
prestige over the air. 

Two million dollars is being spent on 
new transmitters which will double and 
treble the power of many American sta- 
tions. When the work is finished, in the 
spring, this nation will be able to compete, 
particularly in Latin America, on an even 
wattage with the huge short-wave stations 
of Europe, and thus will be able to attain 
three objectives: Correct false impressions 
about this country; provide uncensored 
news free of propaganda, and beguile lis- 
teners with entertainment. 

No longer, then, will the smooth-voiced 
word dispensers of unfriendly lands be able 
to tell our neighbors, without getting a 
quick answer, that ours is a country made 
up exclusively of gangsters, goldfish-swal- 
lowing college boys, and materialistic busi- 
ness men. 

There are 2,100,000 short-wave receiving 
sets in South America, This country's 
broadcasters believe that they are reaching 
most of them now, and will soon reach all 
of them, with the story of the United States 
as it really is. 

‘The audience is willing; no doubt of that. 
For where the National Broadcasting Com- 
pany received less than fifty letters a month 
from South America in 1936, it now gets 
2,500 a month. And many of them em- 
phasize they are disgusted with the prop- 
aganda fed them by European stations. 

‘The great amplification of the transmit- 
ters in the United States was decided upon 
last summer at conferences between repre- 
sentatives of the State Department, the 
Federal Communications Commission, and 
officials of the twelve international broad- 
cast stations, all privately operated. 

Most of the stations will rise in power 
to 50,000 watts. Actually they will have 
much greater than 50,000-watt effectiveness 
in South America, for engineers have de- 
veloped directional antennas that narrow 
the field of the broadcast to a long, fan- 
shaped beam pointed over any part of the 
world desired. And inside that beam, a 
50,000-watt station has the effectiveness of 
500,000 watts. 

Before the construction program was or- 
dered there were only two stations here 
with 50,000 watts or better. One is the 
50,000-watt station WLWO, of the Crosley 
Corporation, Mason, Ohio. The other is 
WGEO of the General Electric Company, 
South Schenectady, N. Y., which has a 
power of 100,000 watts but operates at 
65,000. 
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‘The other international broadcast stations 
and their pre-construction power were 
WNBI and WRCA of N. B. C., both at 
Bound Brook, N. J., both 35,000 watts; 
WCBX, Columbia Broadcasting System, 
Wayne, N. J., 10,000; WCAB, WCAU Broad- 
casting Company, Newtown Square, Pa., 
10,000; KGEI, General Electric Company, 
San Francisco, Calif., 20,000; WGEA, Gen- 
eral Electric, South Schenectady, N. Y., 
25,000; WBOS, Westinghouse Electric and 
Manufacturing Company, Millis, Mass., 
10,000; WPIT, Westinghouse, Saxonburg, 
Pa., 40,000; and WRUL and WRUW, both 
of the World Wide Broadcasting Corpora- 
tion, Scituate, Mass., both 20,000 watts. 

‘They will need the added power and the 
directional antenna to meet the competition. 
In 1930 there were only three short-wave 
stations in all Europe. Now there are at 
least forty, with more being built all the 
time. Germany constructed eight such sta- 
tions in 1936 to broadcast the Olympic 
games, and used these as a nucleus of a 
system which has been augmented with the 
capture of each new country. 

Germany has heretofore had many ad- 
vantages over American stations. The Ger- 
man radio is financed by government funds 


so that the broadcasters have been able to 
use as many as six transmitters for one 
program, feeding it out over different wave 
bands so that listeners finding interference 
on one will be almost certain to get clear 
reception on another. In addition, the Ger- 
mans have paid many South American sta- 
tions to pick up and rebroadcast programs, 


ITLER’S speeches are rebroadcast as 
many as six times by the German radio. 

‘The addresses of King George VI and Prime 
Minister Winston Churchill are repeated by 
the British almost as often by recordings, 
All this repetition and predominance in 
numbers can be offset, broadcasters here 
believe, by the increased power of the Amer- 
ican stations and by the directional antenna, 
Dr. E. F. W. Alexanderson, General Elec- 
tric’s radio wizard, originally designed such 
an antenna to assure reliable reception by 
Admiral Richard E. Byrd's expedition in 
Little America near the South Pole. With- 
in the past year a steerable directional an- 
tenna has been developed by N. B. C. en- 
gineers and put into operation at WRCA. 
Beams of the directional antennas have 
proved so strong at times that the signals 
have passed over to the other side of the 


America creates goodwill via the radio. One of NBC's foreign-language announcers broadcasting uncen- 


sored news free o' 
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propaganda ina program directed at South America's 2,100,000 short-wave receivers 


Canada 


Our International Broadcasting Stations 
already have wide coverage, but new 
transmitters soon to go into operation 
will double and treble their power to 

it them 


"mon an even wattage with 
ropes biggest short-wave stations-+ 


world. A listener in Melbourne, Australia, 
wrote N.B.C. that when he accidentally 
tuned into the South American beam “I was 
surprised to find my receiver almost blown 
out of my hand by the volume of your sig- 
nals.” A priest doing missionary work in- 
side the arctic circle north of Nome, Alaska, 
astonished N.B.C. men by writing that he 
had been enjoying the descriptions in Span- 
ish of the fights in Madison Square Garden. 

For several years America’s stations have 
been devoting themselves to the patriotic 
service of sending out honest information to 
the countries in which foreign propaganda 
has been at work. They have broadcast 
operas, symphony orchestra concerts, and 
oral descriptions of cultural pursuits in this 
country, all intended to show us in a better 
and fairer light, 

‘The news reports have been most popular. 
N.B.C. sends out fifteen minutes of last- 
minute news every hour on the hour for 
sixteen of the twenty-four, giving it alter- 
nately in Spanish, Portuguese, French, Ital- 
ian, German, and English. In all, the Amer- 
ican stations are short-waving thirteen 
hours and nineteen minutes of news a day 
to Central and South America. 

American radio stations, by feats of un- 
paralleled speed in reporting, have scooped 
the official German and British government 
radios on their own most important news, 
by margins of a half hour or more. English 
listeners heard from the American stations 
their first news of the invasion of Norway. 

President Roosevelt's major speeches 
have been put on the air in Portuguese and 
Spanish within thirty-five minutes of the 
time he has delivered them. Swift, highly 
skilled translators have made it possible. 
N.B.C. has repeated the President's remarks 
as often as three times in Spanish and twice 
in Portuguese to be sure that all parts of 
South America, which stretches from east 
to west across six time belts, can hear it. 

Besides the sober work of improving 
American international relations, the short- 
wave stations have their more informal mo- 
ments. WGEO has a “mail bag” for Ad- 
miral Byrd's men on Friday nights, broad- 
casting messages from friends. Two-way 
conversations on the program across the 
10,000 intervening miles have come through 
as clearly as local phone calls. 

A stunt on one of these intimate pro- 
grams provided General Electric with a 
highly valuable property, a distinctive sig- 
nal which its stations now use as their sig- 
nature on the air. Short-wave broadcasters 
throughout the world envy the British ra- 
dio, which has the chimes of Big Ben, the 
famous clock of the Houses of Parliament, 
as its identifying signal. 

American broadcasters have searched for 
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a sound that would symbolize the United 
States just as well. The only thing in Wash- 
ington comparable to Big Ben is the Arling- 
ton Naval Observatory time signal, but the 
only noise that makes is a “beep-beep.” 
‘The Liberty Bell is cracked and silent, so 
that is out. The noise of American steam 
engines was considered but rejected. One 
broadcaster summed it up cynically by say- 
ing that false ideas about the United States 
are so general that the only sound that 
would be recognized as the United States 
would be the wail of a police siren followed 
by the rattle of machine guns, 


HEN General Electric hit on a signal 

which, at least for its stations, has solved 
the problem. Thunder and lightning storms 
are unknown in ice-covered Little America, 
so one night as a joke the engineers of 
General Electric broadcast to Byrd's men 
the crashings and bangs of 10,000,000 volts 
of artificial lightning created in the G. EB, 
laboratories. “Here's something you are 
missing,” the announcer told the men of the 
expedition. 

‘The noise was most impressive. Soon 
afterwards, General Electric made a record- 
ing of the thunder of three man-made light- 
ning bolts, and since then has used it as its 
signature on the air. The “voice of elec- 
tricity” not only is appropriate for the com- 


pany's stations, but also symbolizes the 
might of American scientific progress, 


Translations of President Roosevelt's sp. 
recorded and rebroadcast for different 


Dude Go d 


'UNDREDS of amateur PANNING ORE 
H miners in southern TAKES WATER, 
California every month 1 sa 
experience the thrill of dig- [2g "ith, go: 
ging out “glory holes” and  oline engine and 


panning their own gold. Not 
‘one goes home empty-handed. 
John Seltzer guarantees that 
all will find at least a trace 
of the precious metal. 

For twenty years Seltzer 
worked a mine running 
across the mountains over- 
looking Haskell Canyon, 
which is only a stone’s throw 
from Placerita, where gold 
was first. discovered in Cali- 
fornia. Last year he broke 
his right arm in an automo- 
bile accident. Unable to work 
for several months, he opened 
his property to the public. 
Want ads in Los Angeles 
papers announced that for 
fifty cents a person, he would 
supply a glory hole, pan, 
water—and gold. 

‘The novel idea caught the 


public's fancy. Families would spend the 


pump to furni 
it to his patrons 


Amateur prospectors look on while their host shows how it is done 


dig, and gives expert instruction in panning. 


week-end up Haskell Canyon while Papa 
and the kids dug and panned. While no one 
has struck it rich, several have taken out 
enough gold to make a ring or other orna- 
ment. Seltzer shows prospectors where to 
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‘He does not promise anyone wealth. Big- 
gest day’s take from ore running seven dol- 
lars a ton is two dollars. “When anybody 
hits fifteen-dollar ore," he says, “I'll lock 
the gate and begin mining again, myself.” 
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TiouGi Ig BoDy 1s ONLY ABOUT THREE INCHES LONG.THE 
JUMPING MOUSE CAN LEAP TEN FEET WHEN ALARMED! TO 
EQUAL IT, A MAN WOULD HAVE TO JUMP 120 FEET! <==" 


AN ASTOUNDING METHOD OF REPRODUCTION IS THAT 
OF THE PIPEFISH! THE FEMALE LAYS HER EGGS IN 
THE KANGAROO-LIKE POUCH OF THE MALE, WHER! 
THEY HATCH AND DEVELOP FROM EMBRYOS! =~ 


— _—— 


Leaves oF THE APE-APE pLanr 
‘ARE LARGE ENOUGH TO WIDE A MAN! 
TEY GREW ON ALL CONTINENTS IN 
PREHISTORIC AGES. BUT NOW ARE 
FOUND ONLY IN HAWAII = 


The SOUTH AMERICAN JACANA SEEMS 
YO WALK ON THE WATER! REALLY,\T USES 
ITS IMMENSE, SLENDER FEET TO WALI 
‘ON FLOATING VEGETATION 


ALWAYS ON ITS TOES IS THE LUDICROUS 
‘SHEEP CRAB OF THE CALIFORNIA COAST! 
A BORN TOE DANCER, IT DOES BALLET STEPS 
ACROSS THE KELP BEDS! ----~ 


WORKER 


== 
SOLDIER | 


IN Some SPECIES OF TERMITES, THE KING 
‘AND QUEEN STAV MATED FOR LIFE! ONE SUCH 
COUPLE, IN AN OBSERVATION NEGT, CELE 
BRATED ITS SILVER WEDDING ANNIVERSARY! 
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Visitors to the modernized New York 
Zoological Park tour the grounds in 
comfort on tractor trains like this 


By JOHN O’REILLY 


WEEPING changes are being put into 
effect at the New York Zoological 
Park. Through the use of new ideas, 
some borrowed from other parks and 

others the product of home-grown inven- 

tion, visitors soon will be able to take an 
actual part in the zoo’s activities. 

‘This spring, when the new program goes 
into full swing, visitors will find themselves 
actually strolling out on an African plain 
populous with full-grown lions, antelopes, 
giraffes, and zebras. No barred cages will 
obstruct their view. Instead, broad moats, 
cunningly camouflaged, will separate the 
lions from the docile grass eaters and the 
spectators from the animals. 

‘To create the illusion, four acres of the 
park's land had to be carefully laid out and 
landscaped. Upon entering the ornamental 
entrance to the group the visitor will pass 
through a hallway where photographs taken 
in Africa will be arranged in montage. As 
he inspects them, he hears the steady throb 
of the African signal drums, seeming to 
come from a great distance. It will really 
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come from recordings through an amplifier. 

After being put into a thoroughly African 
mood, the visitor comes out upon a walk. 
On his left is a low wall, and beyond it 
stretch the plains of Africa, Zebra, eland, 
water buck, blesbok, hartebeest, reedbuck, 
bush buck and ostriches wander beneath 
trees which are as much like the flat-topped 
trees of Africa as the zoo’s experts have 
been able to grow in this climate. 

Farther out on the “plains,” lions roam 
at will. On the right is an African water 
hole where animals congregate to drink, 
All this seems to be in one area, for by a 
clever arrangement of ledges the separating 
moat is concealed. 

‘The exhibit will be open from May to 
November. Winter quarters have been built 
near the group and some of the hardier 
creatures, such as lions, will be turned into 
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the plains on warm days during the winter. 

Although the largest single project under- 
taken so far, the African Plains is only one 
means adopted to bring the zoo closer to the 
people. 

Allyn R. Jenhings, the general director, found 
that the park was using 4,000 pounds of butter- 
fish a month, most of it going to the sea lions 
which occupy a big pool at the north end of 
the park. He sat down to figure out some 
method of helping to defray the cost of all this 
fish and at the same time provide more enjoy- 
ment for the public. 

Now visitors at the sea-lion pool find an at- 
tendant with butterfish for sale at five cents 
each. If you want to feed the sea lions, you pay 
your nickel and the attendant hands you a 
scoop and puts a butterfish in it. Then 
you pick out the sea lion you want to 
feed. 

‘Two of the sea lions prefer to stay on 
top of a big rock on the opposite side of 
the pool from the feeding stand. If the 
visitor can throw a fish fifty feet across 
the pool with such accuracy that one of 
these sea lions can catch it, he gets a 
free fish to throw. 

The fish-throwing game proved so 
popular that after it had been in effect 
a week they had to get four more sea 
lions. The animals are fed no more than 


© bag of scientifically 
prepared food for fead- 


their regular ration, and when that has | ing to the 
been eaten the game stops. the same pi 
Since the sea-lion feeding made such ie con have 
inging «but 


a hit with the public, it was decided to 
extend it to other animals where pos- 
sible. Vending machines containing sci- 
entifically prepared food for mammals 
and mixed grains for birds were set up 
at various points in the park. Before, 
there had been a $3 fine for feeding ani- 
mals. 

By inserting a nickel in a machine and 
turning a handle, the visitor receives a 


an appreciative 


small cellophane bag of animal food. When 
visitors know that they can buy scientifi- 
cally prepared animal food in the park, they 
are not so apt to feed chocolate candy, lip- 
stick, rubber bands, and bottle caps. 

Children like to ride animals as much as 
they like to feed them. To satisfy this de- 
sire, the park bought three baby elephants 
and designed howdahs for them and a load- 
ing platform. They found that lamas, used 
as beasts of burden in South America, were 
excellent for pulling a cart full of children, 
and another llama Was provided with a sad- 
die. A tanbark track with two loops was 
constructed, and now the zoo’s strange rid- 
ing academy is a popular spot. 

In the bird house, humming birds are 
exhibited in a large cage with a plate-glass 
panel. In it living plants were arranged and 
on their twigs were attached small bottles 
of honey and water for the tiny birds. 

In the walrus pool, where there are four 
baby walruses, a small walrus bathtub was 
built and some sea salt was shipped up from 
‘Turk’s Island, in the West Indies. Now the 
baby walruses enjoy the salt baths that 
their hides require. 


In the African Plains group, the 
nimols are seen as they appear 
in their native habitat. Hi 

moats separate the meat 
from the more peaceful creatures 


‘These and numerous other innovations, 
including a careful use of colors in painting 
the cages of animals that have to be con- 
fined, have been favorably received by the 
park's swarms of visitors. Fairfield Osborn, 
president of the New York Zoological So- 
ciety, feels that these new steps are only the 
beginning of a broad program. 

“By using scientific principles,” he said, 
“we are making the park a healthier place 
for our animals and we are giving the visi- 
tor a chance to feel that he is participating 
in what we are doing. As the public become 
more eager, they absorb more of the know!- 
edge of animal life which we are interpret- 
ing. That, after all, is why we have zoologi- 
cal parks.” 
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Seats of Woven Plastic 
Tried Out on Subway 


Subway car equipped with plastic seats. At right, cellulor rubber cushions in a centrifugal drier 


ESS damage to women's hosiery, longer 
lis wear, and ease of cleaning are ad- 
vantages claimed for a plastic seat covering 
recently installed experimentally in cars 
of the New York City subway system. 
Marketed as Saran, the plastic is produced 
‘as a continuous strand and then woven into 


Home Power Saw 
Is Built from Ki 


A POWER SAW suited for the 
home workshop, which can be 
built from a kit or purchased 
assembled, is now available. 
‘Two kits may be purchased, one 
containing only the metal parts, 
the other all parts ready to as- 
semble. Plans alone also can be 
purchased. Designed to rip, cut 
off, miter, groove, dado, and 
perform other operations, the 
saw has a twenty-four by thirty- 
inch top and can be powered 
with a motor of from a fourth 
to one horsepower. Kits for the 
complete saw include a combi- 
nation rip and cut-off saw, a 
ball-bearing arbor, miter gauge, 
ripping fence, and saw guard. 
The finished saw can easily be 
carried by one man. 
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Ripping @ two-by-four 


material resembling natural rattan seat 
coverings. Saran doesn't split or crack, and 
thus there are no projecting pieces to snag 
clothing. Since it is nonporous and dirt 
cannot penetrate the surface, it can be 
cleaned with soap and water. Ii is used 
with cellular latex cushions, 


ith a power saw built of kit materials 
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Movie Beasts 
Made to Order 


HEN you see the face of a 

big gorilla flash on the screen 
your favorite movie house, the 
chances are it's the work of John 
Michael Schleisser, noted Holly- 
wood taxidermist. Working from 
measurements of living specimens, 
and sometimes from skeleton re- 
mains, Schleisser first models an 
animal in clay and from this turns 
out a papier-maché figure which is 
then covered with a hide of the par- 
ticular animal—or, if that is not 
available, with a hide of some sim- 
ilar beast. The hides of three black 


bears, for example, covered a gigantic go- 
rilla he made recently. This animal figure, 
which weighs 200 pounds and stands nearly 
six feet tall, has head and hands of sponge 
rubber, which are moved by invisible wires 
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to give the beast animation. A pinto pony, 
complete from head to tail except for the 
feet, rides on a galloping mechanism. It is 
used for close-up shots in front of a screen 
on which moving scenery is projected. 
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Birth of a 


Bauble 


IN ITS first year of operation, the world’s 
only mass-production factory for manu- 
facturing glass Christmas-tree ornaments, 

the Wellsboro, Pa., plant of the Corning 
Glass Works, has turned out more than half 
of all the new decorations which will bedeck 


1 This control room feeds 
ir and gos to the tank 
furnace of the Wei.sboro, 
Pa,, plant of the Corning 
Glass Works, where o mix. 
ture of sand, soda ash, ond 
lime is turned into dainty 
bubbles of glass to adorn 
America’s Christmas trees 


2 Down a hopper into the 
furnace come the care- 
fully mixed ingredients. It 
takes about three weeks 
to change a batch of the 
raw material into usoble 
glass, which is of almost 
the same kind as that used 
for electric-light bulbs 
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American trees this season: At the rate of 
400 a minute—approximately 2,000,000 a 
week—the brightly colored globes have been 
pouring.from the production. line. Six 
months of intensive work by: Corning engi- 
neers made possible the ingenious ‘machines 

, which turn a poundof glass 
into thirty average-size 
ornaments. A ribbon of 
molten glass enters one 
end of the production line 
and a steady stream of 
bulbs which have been 
shaped, silvered inside, and 
tinted outside, comes out 
at the other end. One hun- 
dred and eighty different 
sizes, styles, and colors are 
produced at the Wellsboro 
plant. Formerly, most of 
our glass Christmas-tree 
decorations came from 
central Europe, where 
families of craftsmen 
formed and tinted them by 
hand. Machine methods 
not only speed up produc- 
tion but are said to turn 
out more uniform globes. 


A moss-production baubléiThe Corning plant makes 400 in o minute 


From time {6 time, & sample of gloss is taken 
out of the furnaeelfar testing. Just os on o 
pert candy maker ean tell when candy it ready to 
fake from the stovejisoveuskilied glass worker 
can judge the quality of bis glass by eye. The 
viscosity shows when the glass js ready for use 


A. New material is odded fitle by tittle until 
about thirty-five tons of 

pared. Guarded by steel sh 
degree heat, a workman pushes the finaly ground 


mixture onto the moltem mass (CONTINUED) 


JANUARY, 1941 11 


which carries them to the “l 


Asbestos "hands" on this rotary transfer mechan. 
ism take the shaped bulbs from the molds of - globes about ty 
the ribbon machine. Then, turning from a horizontal through this forty-foot machi 
fo a vertical position, they lay them onc belt... temperature is lowered gradually to prevent strains 


Emerging from the I The 

TV Fremenstusperabevksremme tress 02 ter berertesha 
At this stage, the clear glass spheres used at the Corning plant not only permit greater 

ble soap bubbles floating on a stream of wa od of production, but else tuen out stronger end 

A pound of glass mokes thirty average-size globes much more uniform’ ornaments (CONTINUED) 
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13 Picking up bulbs, of random 
from the moving belt, this 
spector holds them against the po- 


lariscope, in which pol 


veols any strains created in cooling 


TS cents eo meacbies bx Sheer 


ing and coloring. First, 
ore sprayed up through 
a mirrorlike surface 


14, Atother type of polarted-light testing 
below, When o bull 
front of the lighted sc 


d light re- 


hen the racks poss through the d 
baths of brilliant color give the 
outer tints of red, blue, . gold, and silver 
thet add sporkle to t on Christmas Day 


chemicals 
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177 After the dye hos been dried quickly by 
heat,’ the necks are cut off by an auto- 
matic machine. Occasionally, however, one of 
tho bulbs gets by the machine. It is the job 
of this girl to catch such strays ond cut off 
their necks by hand on a Carborundum wheel 


18 At,ths end of the long production 
fi the globe re sorted and 
broken ones are removed. Now they ore 
pocked in port cardboard boxes 


i 


19. Erugh ornaments to cover a whole forest 
of Christmas trees are contained in these 
cartons stacked in a warehouse awaiting ship- 
ment, Two million are tuned out every week 
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CHEVALIER JACKSON WAS BORN IN PITTSBURGH AT 12, YOUNG JACKSON DEVISED A HARPOON 

IN IB6S. WHEN ONLY A CHILD, HE BEGAN TO 1 SIT TO RECOVER DRILLING TOOLS LOST 1500 FEET 
DEVELOP HIS WORLD-FAMOUS FINGER DEXTERITY —_f DOWN AN OIL WELL ON HIS FATHER'S LAND. 

BY ASSUMING THE FAMILY TASK OF TWISTING 

PAPER INTO LAMP LIGHTERS | 


THIS TOOL LATER BECAME WIDELY USED 
IN AMERICAN OIL FIELDS 


SS 


— 


‘To EARN MONEY FOR HIS FIRST YEAR AT 
JEFFERSON MEDICAL COLLEGE IN PHILADELPHIA, 
JACKSON PAINTED CHINAWARE, HE WORKED 
WITH A BRUSH IN EITHER HAND, TO 

DEVELOP AMBIDEXTERITY. 


His SECOND YEAR OF MEDICAL SCHOOL 
WAS PARTLY FINANCED BY MONEY HE EARNED 
AS COOK ON A COD-FISHING VOVAGE TO THE 
GRAND BANK OF NEWFOUNDLAND. 


= 
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THE CAREER OF 
CHEVALIER JACKSON 


i z ——— 
On Aprit 2, 1886, HE RECEIVED HIS WHILE RETURNING IN STEERAGE FROM A 
MEDICAL DEGREE AND BECAME MEDICAL-STUDY TRIP ABROAD, HE VOLUNTEERED 
DR. CHEVALIER JACKSON. YEARS LATER HE ‘TO CARE FOR A PASSENGER STRICKEN WITH 
RETURNED TO THE COLLEGE AS DREADED SMALLPOX LOCKED WA QUARANTING 
A FACULTY MEMBER CABIN, JACKSON SAVED THE MAN'S LI 


IN 1890 HE DEVELOPED A DEVICE FOR EXAMINING THE 
HUMAN ESOPHAGUS. FROM THIS GREW HIS FAMOUS 


n BRONCHOSCOPE, A MECHANISM FOR REMOVING FOREIGN 
HWE DECIDED TO SPECIALIZE IN OBJECTS ACCIDENTALLY LODGED IN THE LUNGS. FORMERLY, 
THROAT AILMENTS ‘98 OUT OF 100 PERSONS SO AFFLICTED, DIED 


1928, HE TOOK CHARGE OF THE 


Th 
BRONCHOSCOPIC CLINIC AT THE GRADUATE For His MARVELOUS WORK, DR. JACKSON HAS 
SCHOOL OF MEDICINE IN PHILADELPHIA. HERE BEEN SHOWERED WITH HONORS, INCLUDING 
HE SAVED THE LIVES OF HUNDREDS OF PATIENTS, DECORATIONS FROM FOREIGN GOVERNMENTS, 
MANY OF THEM CHILDREN WHO HAD SWALLOWED AND HONORARY DEGREES FROM MANY 
COINS, PINS, OR OTHER OBJECTS AMERICAN UNIVERSITIES 
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for treatment of the wounded abroad 


from hundreds of volun- 

teer donors in this country 
now being processed under 
the direction of the American 
Red Cross for shipment to 
England and ultimate use in 
the treatment of war casual- 
ties. When a supply of blood 
is drained from the veins of a 
volunteer donor, it is bottled 
and stored in a refrigerator 
where it separates, the heavier 
corpuscles settling to the bot- 
tom and the plasma, or liquid, 
watery part of the blood, ris- 
ing toward the top. Further 
separation is accomplished by 
whirling bottles of blood in a 
centrifuge at a rate of 2,000 
revolutions a minute. The 
plasma is then drawn off and 
mixed with a saline solution. 
In this form, the blood plasma 
can be handled, shipped, or 
stored for long periods of time 
without impairing its beneficial 
effects when introduced into 
the blood stream of a person suffering from 
wound shock or hemorrhage. Another ad- 
vantage is the fact that the plasma obtained 
from the blood of many donors can be 
mixed and is suitable for use with all per- 
sons, regardless of the type of blood they 
have, whereas with actual blood trans- 
fusions, care must be taken to see that the 


Bien by the gallon taken 


lower right 
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Blood for B 
Stored by American Red Cross 


lige 


Fy 


itish War Vic 


of @ volunteer donor. When the 
is drawn into the vacuum bottle 


How bottled blood is used during an operation. The doctor at 


jady to inject the plasma in the patient's arm 


blood of the donor and that of the person 
who is to receive it are of the same type. The 
entire process of gathering, separating, and 
mixing the plasma is conducted under ab- 
solutely sterile conditions. In addition to this 
work, the Red Cross is laying plans for mo- 
bilizing blood donors into a nation-wide 
corps for service in any emergency. 
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Mannequins of Rubber 
Have Flexible Bodies 


FLEXIBLE mannequins that have an ex- 
ceptionally lifelike skin texture are the re- 
sult of an invention by Jan Norriss, New 
York City sculptress. Miss Norriss pours 


“Electric” Paint 
Keeps Barnacles 
off Boat Hulls 


BARNACLES are said 
to be repelled from the 
bottoms of ship hulls 
by a paint developed by 
Capt. J. Stanley Cam- 
eron, retired Yankee 
skipper now of Long 
Beach, Calif. Accord- 
ing to the captain, his 
paint creates an elec- 
trical turbulencearound 
the submerged portion 
of a vessel that dis- 
courages barnacles and 
other marine growths 
from attaching them- 
selves to the hull, 
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Jan Nortiss “making up" one of her mannequins. Note the lifelike appearance of the finished figure 


a mixture of chemicals into liquid latex, and 
shapes the result in molds. It can be bent, 
twisted, and stretched, but will return in- 
stantly to its original shape. Scrubbing does 
not mar the surface in any way. Ideal for 
use in making mannequins, the material 
may also be used for making artificial limbs, 
and nurses in training are given arms made 
of the rubber substance on which to prac- 
tice hypodermic-needle injections. 


Capt. J. Stanley Cameron explains how his paint discourages barnacles 
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APPLIANCES FOR 


CLOTHESLINE HOOKS of plostic m 
supplied with an elastic rubber line designed for 
use indoors or while traveling. Shown below, the 
hooks hold the daintiest garments without injury 


HOUSEHOLD GLOVES coated with Neopri 
synthetic rubber product, are handy for dishwash- 
ing, cleaning, gardening, and many other tasks 
‘about the home. Wat tant, they are said to 
be more comfortable than ordinary rubber glover 


METAL MIRROR. Nobody can get seven 

8’ bad luck by breaking the mirror below. 
It is made of sheet steel with 
coating. Moist oir does not harm 
be used in the bothroom without rusting 


MAMI 


DARNING EGG FOR GLOVES. Mending o glove 
finger is simplified by the use of this “derning 
gg." Made of plastic, three colors 


KNIFE SHARPENER 
IS ADJUSTABLE 


Bymoving abuttonon 
the sharpener at the 
left, the blade rest 
is sot at the proper 
‘angle for sharpening 
corving knives, par- 
ing knives, or table 
knives, as required 
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THE HOUSEHOLD 


” weighs je 
CANNON BEVERAGE MIXER. Guests are sure to be amused by this novel beverage mixer, which re- 
sembles a miniature brass ship's cannon, Appropriate glasses have feet representing small cannon balls 


BOTTLE STOPPER 
For keeping fizz 
in opened bottles of 
carbonated drinks, 
the compact stop- 
per at the left can 
be tightened or 
loosened by turn- 
ing @ winged lever 
at the top. A rub- 
ber disk on the in- CORN ON THE COB is served in style with this 
side seals the cop set consisting of two forks for spearing the ear, an 

eorthenware pot and brush for butter, and a plote 


America Starts Work 
on World's Biggest Navy 


By ALDEN P. ARMAGNAC 


ITHIN four years the war fleet of 

the United States will be the might- 

jest armada the world has ever 
seen, Three hundred and thirty new ships, 
added to the present 348, will give us our 
long-awaited two-ocean navy, a fighting 
force capable of defending both coasts si- 
multaneously. 

‘The new warships—17 battleships, 48 
cruisers, 12 aircraft carriers, 171 destroyers, 
and 82 submarines—will represent the last 
word in the evolution of fighting craft, and 
innovations among them may foreshadow 
the whole future of naval warfare. 

Of the seventeen battleships, the first six 
will be of 35,000 tons and carry nine sixteen- 
inch guns apiece in their main batteries. 
"They will be the biggest, most powerful, and 
speediest battleships we have ever built. 
‘Two of them, the North Carolina and Wash- 
ington, have been launched and are due for 
completion in 1941, Keels have been laid 
for the rest—the South Dakota, Indiana, 
Massachusetts, and Alabama. 

In appearance, their most striking fea- 
ture will be their conical masts, rising like 
lighthouses to present a new silhouette 
against the sky. Cage masts, once typical 
of U. S. battleships, proved too unsteady 
for mounting precision fire-control instru- 
ments. Tripod masts, which superseded 


them, were steadier and could have one or 
even two legs shot away—but fell with the 
loss of the third. More recently has ap- 
peared the bridge-and-tower structure, 
typified in our modernized Idaho and Eng- 
land’s Nelson, whose tars have named it 
“Queen Anne's mansions" for its resem- 
blance to a group of London flats. With 
the modern trend away from elaborate su- 
perstructure that an air bomb could turn 
into splinters of flying steel, styles for bat- 
tleships have changed again, and the cone 
mast is the result. It houses fire-control 
apparatus that trains the big guns; a stub- 
bier mast aft allows unobstructed antiair- 
craft fire. 

Even greater battleships are soon to come. 
‘The superdreadnought Jowa now building 
at the New York Navy Yard will be fol- 
lowed by the New Jersey, Missouri, Wis- 
consin, and seven more, all of 45,000 tons 
or larger. They will outclass at least four 
and probably eight battleships of 40,000 tons 
or more that Japan now is believed to be 
building. 

First descriptions of the Iowa, New Jer- 
sey, and their sister ships indicate 45,000- 
ton size and an armament of nine sixteen- 
inch guns, the same as for the smaller North 
Carolina class. The difference in tonnage 
would be used to increase the speed of the 
larger ships. But plans for later battle- 
ships of the program, at least, may be re- 
vised. Recent Navy studies favor increas- 


Sleek new destroyers like the Wilson are going into service os much as seven months chead of schedule 
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uit 


aoorlnnhen 37 


UNDER 


CONSTRUCTION 
corn 4 8 


TOTAL 


85 


CRUISERS 


CHANGING STYLES IN U.S. BATTLESHIPS: 


knots. To save time in bringing air- 
craft up to the flight deck in an eleva- 
tor, some can be launched by catapult 
from the hangar deck below. Despite 
the claims of speed upon tonnage, 
enough weight is left over to provide 
light armor, and also torpedo protec- 
tion—an advantage emphasized by the 
torpedoing and sinking of the British 
carrier Courageous. 

‘New cruisers will include many sizes 
and types. One of the most interest- 
ing is a new 6,000-ton design, smallest 
built for the U. 8S. Navy in many 
years. Exceptionally speedy and eco- 
nomical, these ships should prove ideal 
for convoying and patrolling shipping 
lanes. Four of them, the Atlanta, 
Juneau, San Juan, and San Diego, 
were laid down in 1940, At the other 
end of the size range, we may expect 
enlarged editions of the 10,000-tonners. 
we have been building, whose latest 
examples are the eight-inch-gun 
Wichita and the six-inch-gun Helena. 


Evolution of the mast since 1915 hos tended toward: 
types that ore less vulnerable to shelifire and 
bombing. Above are shawn, from top to bottom, 
| the Nevada before modernization; the same 
ship os rebuilt in 1929; the Idaho after moderni- 
ation in 1934; ond the big, new North Corolina 


ing the monster size of these floating for- 
tresses to 50,000 or 52,000 tons, with perhaps 
twelve big guns. Also, it recently has been 
revealed that the Navy is experimenting 
with an eighteen-inch gun, the most power- 
ful in the world. Proving-ground tests will 
determine whether it may be adopted for 
use on our biggest ships. 

‘Twelve aircraft carriers in our two-ocean 
naval program will benefit from our expe- 
rience with a wide variety of types. “The 
bigger, ‘he better” doesn’t seem to hold true 
for vessels of this category. Carriers are 
admittedly the most vulnerable of warships, 
and naval circles believe that the big, 33,000- 
ton Lexington and Saratoga carry “too 
many eggs in one basket” for comfort. Con- 
versely, the 14,700-ton Wasp, which used 
up the tonnage allowed us for carriers in a 
treaty now expired, is regarded as smaller 
than the {deal size. 

So the Hornet, Essex, Bon Homme Rich- 
ard, Intrepid, Kearsarge, and seven more of 
our new carriers are expected to be pat- 
terned more nearly after the 20,000-ton 
Yorktown and Enterprise, completed in 
1988. These highly satisfactory craft can 
carry 100 planes apiece, and are credited 
with the high speed of more than thirty-two 
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A total of 171 destroyers in the cur- 
rent building program will replace, 
many times over, the fifty old ones 
that were traded to Britain for in- 
valuable naval bases. Among the lat- 
est in service, the largest can fire the 
world’s heaviest torpedo salvo to either 
beam from their twelve deck-mounted 
tubes. U. S. destroyers now better 
forty knots, zigzag with incredible re- 
sponsiveness to a touch on their electro- 
hydraulic steering controls, and come to a 
“crash stop” from full speed ahead in less 
than three times their own length. Similar 
or better performance may be expected of 
the ones under construction, which are like- 
ly to follow a world-wide trend toward larg- 
er dimensions—constantly narrowing the 
distinction between destroyers and small 
cruisers, ; 

Most of eighty-two submarines now con- 
tracted for, will be of the “fleet type” of 
about 1,500 tons, capable of extended ocean 
cruises either with the battle force or as lone 
commerce raiders. Orders also include, how- 
ever, a new type of only 800 tons which 
would be used for coastal patrol. 


VER and above these 330 fighting ships 

of the principal naval categories, we are 
building a host of minor warships and auxil- 
jaries, scarcely less essential. Under con- 
struction at the Philadelphia Navy Yard, 
the 6,000-ton U. S. 8. Terror will be our first 
mine layer specifically designed for the pur- 
pose. In the last war, merchant ships were 
acquired and converted into mine layers. 
Other items on the Navy's shopping list in- 
clude “mother ships” for destroyers and sub- 
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Model for new aircraft carriers is the Yorktown. She launches planes from both catapults and deck 


marines, armed landing boats to ferry men 
and thirty-mile-an-hour tanks ashore on a 
beach, a mosquito fleet of sub chasers and 
motor torpedo boats, and ships to lay and 
tend antisubmarine nets at naval and com- 
mercial harbors. 


HEN will the Two-Ocean Navy be 

completed? Normally it takes four 
years or more to build a battleship, three 
years for an aircraft carrier or cruiser, and 
two years for a destroyer or submarine. Al- 
£0, all the country’s shipyards lack capacity 
to handle at once the vast. order they have 
received. But erecting new shipbuilding 
ways, and adding extra shifts of workers, 
toiling at night under the glare of flood- 
lights, is speeding up the program almost to 
wartime pace. Orig- 
inally it was expected 
to be finished by 1946, 
but Admiral Harold 
R. Stark, Chief of 
Naval Operations, 
now predicts that at 
least the bulk of the 
ships will be ready by 
1944. 

To take care of 
whatever may happen 
in the meantime, the 
Navy is making the 
most of every avail- 
able craft, new and 
old. Pending comple- 
tion of the new naval 
air base at San Juan, 
in Puerto Rico, the 
ancient and demilitar- 
ized battleship Wyom- 
ing has been restored 
to duty as a tender 
for long-range patrol 
planes. Many private 
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yachts, sold or presented to the Navy by 
their owners, are being refitted as patrol 
vessels, Thirty-six old submarines are being 
put back into service. Recommissioned de- 
stroyers have been converted into “aircraft 
destroyers” and speedy troop transports. 

‘Thus, ready to meet any emergency, the 
fleet stands guard—constantly reinforced 
as the new fighting ships come sliding down 
the ways. We shall not have to wait until 
1944, or any other year, to see a fleet of 
warships handed over to the Navy at one 
grand stroke. More and more often, we shall 
see those little headlines about a new sub- 
marine launched, or a destroyer commi 
sioned. Each one serves as a reminder that 
our Two-Ocean Navy is already materializ- 
ing before our eyes. 


Latest developments in naval design appear in the North Carolina here 
being launched. Note the bulbous bow and anti-torpedo bulges at si 
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Inside a 65-foot atom smasher. From "Science Picture Parade" 


Told in Pictures 


A KALEIDOSCOPIC outline of 
science, from archeology and at- 
om smashers to weather and war, 
is presented in graphic form in 
“Science Picture Parade” by Wat- 
son Davis, director of Science 
Service and editor of “Science 
News Letter.” With 302 photo- 
graphs from the files of the serv- 
ice, brief chapter introductions 
and clearly written captions, 
Davis outlines the progress and 
knowledge of the earth's inhabi- 
tants since prehistoric days. 
‘Though the chapter on war con- 
tains photographs of war ma- 
chines and the men behind the 
machines, the book is free from 
horror pictures. It is in itself a 
tribute to the science of photog- 
raphy, for without modern cam- 
eras and films, many of the illus- 
trations in the book, such as those 
splitting a lightning flash into its 
component parts, and stopping 
the wings of an insect in flight, 
would be impossible. Speaking of 
insects, Davis notes that the mos- 
quito is rated as No. 1 insect en- 
emy of man in the United States, 
doing an estimated $145,000,000 
worth of damage yearly. The boll 
weevil accounts for §121,000,000 
damages annually. (Price, $3.) 


Books Show How Houses Are Built, Sails Are Made 


THIS IS THE WAY WE BUILD A HOUSE, by 
Creighton Peet, is addressed directly to 
young readers, but it should find an enthu- 
Silastic audience among older persons who 
are not too sure they know the difference 
between rafters and joists, and would be 
hard put to answer Junior's embarrassing 
questions. In words and pictures, the book 
follows the growth of a house from the first 
steps of digging the cellar to the final stages 
of its finishing touches. Some idea of the 
way in which the author treats his subject 
may be gained from the text beneath one 
picture showing Billy and Tommy examin- 
ing a jagged-edge hole in the rough flooring 
of their unfinished house. “. . . Billy and his 
kid brother saw that they had left a jagged, 
uneven hole where the inside cellar stairs 
were to go. Tommy asked why they did this, 
and Billy said he guessed they would saw 
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the ends off and make a smooth hole when 
they were ready to put the stairs in. They 
found out later that stairs are almost al- 
ways built in a lumber mill and brought to 
the house in sections.” (Price, $2.) 


SAILMAKING SIMPLIFIED, by Alan Gray. For 
years, professional sailmakers have kept 
their methods of cutting, shaping, and sew- 
ing sails a dark secret, But now, according 
to the publishers, the secrets are fully re- 
vealed in this 134-page volume, addressed 
to the thousands of men and women who 
count sailing their hobby. Tables, charts, 
diagrams, and photographs supplement the 
text. (Price, $2.25.) 

If your bookseller cannot supply the book 
you want, send your order with remittance 
to Book Department, POPULAR SCIENCE 
MONTHLY, 353 Fourth Avenue,New York City. 
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Science's latest weapon in the war 
on friction —SUPERFINISH PARTS 


vert page 


David A. Wallace, who di 
oped the new method of fir 
ishing bearing surfaces. At 
right, o Superfi pi 

ton (at bottom) is compar. 
with one of ordinary finial 


HANKS to a make- 
shift bit of machinery, 
which conquered a 

task engineers long 
thought could be done right 
only by hand, today’s buy- 
ers of automobiles and a 
long list of other machines 
are getting smoother and 
more economical perform- 
ance from their purchases than ever before. 
‘That device duplicated, during the finish- 
ing of certain metal surfaces, the random 
motion and the light pressure exercised by 
a skillful man in the laborious and costly 
process of hand lapping. Its success makes 
it possible to give that same hand-finished 
excellence to bearing surfaces on a mass- 
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Superfinish 
BEARINGS 


FOR 
Better Cars 


By S. Van Duyne 


production basis. That's why the chances 
are good now that the car you drive has 
Superfinished bearing surfaces in it some- 
where. 

It all started five years ago when new 
automobiles from the Chrysler plant turned 
up in railroad freight cars on the West 
Coast with damaged rear-wheel bearings. 
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Dealers squawked, of course. Trouble shoot- 
ers from the company’s great Jefferson 
Avenue plant in Detroit got on the job. 
‘They learned that the incessant pounding of 
freight car wheels over rail joints and 
switches was to blame, and that no manner 
of blocking up the automobile wheels 
lessened the damage. They discovered that 
under that pounding from the rails the 
hard, antifriction rollers on which the 
wheels of automobiles rest were hammering 
dents into their roller cups, or bearing 
“races.” This caused a bothersome grind- 
ing noise when the cars were in motion, and 
it brought the necessity of replacing all 
damaged bearings. 

‘The job of licking the problem fell to 
David A. Wallace, president of the Chrysler 
Division of the Chrysler Corporation. In 
his laboratories, microscopes showed that 
the dented cups were “brinelled,” a condi- 
tion resulting when any hard, round sur- 
face is forced against a softer one. But the 
microscopes also revealed a metallic fuzz 
on the entire surface of every cup, left there 
by the grinding wheels that originally 
finished them. 

Wallace reasoned that it was this fuzz 
that broke down under the abnormal stress- 
es of freight-car travel. He knew that hand 
lapping removed this fuzz. He proved his 


How Superfinish compares in method and re 


point by installing hand-lapped cups in 
some wheels, When automobiles so equipped 
were shipped to California by rail, the cups 
were as good as new on arrival. 

But slow, expensive hand lapping of every 
bearing was out of the question. And so 
‘Wallace rigged up something new out of 
an old drill press and a few abrasive stones. 

To help understand its action, Wallace 
compares it with the operation of finishing 
machines used on jobs that do not require 
Superfinished precision. They were, mainly, 
“turning” and “grinding” machines. 

Turning means that the bearing or other 
object being worked on is revolved at high 
speed and pressure against the tip of a 
sharp cutting tool which slowly advances 
across it, shaving it down to the desired 
size. It leaves grooves like those on a 
phonograph record. Grinding is similar, ex- 
cept that in place of the sharp tool, a rap- 
idly turning abrasive wheel is pressed 
against the rotating work. This also leaves 
grooves, although they are barely visible. 
Grinding is conventionally applied to al- 
ready turned surfaces. 

But the high speed and pressure of both 
turning and grinding generate heat from 
friction so intense—often reaching 2,000 
degrees F.—that even quantities of cooling 
liquid cannot reduce it below the softening 


its with the work done by ordinary finishing machines 


Parts of a modern automobile in which the new type of bearing surface can be employed to advantage 
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@ tool below puts the fi 


— 


This machine applies Superfinish to camshafts. Unlike oth 
ications of the process, it u 


1d abrasive wher 
hon cylinder walls 


point of the metal at the point of 
contact. The heat softens the ce- 
mentlike substance that binds the 
metallic crystals together, permit- 
ting them to be torn loose rather 
than cut flat by the action of the 
cutting tool or grinding wheel. The 
result is the troublesome fuzz. Yet 
if the causes of the heat—pressure 
and speed—are eliminated, no met- 
al can be removed by such meth- 
ods as turning and grinding. 

But Wallace’s machine revolved 
slowly. It used light pressure over 
a wide area. And it applied it with 
a peculiar random motion, equally 
as random as the motion of a man’s 
hand during hand lapping, while oil 
from a nozzle washed away abra- 
sive dust and tiny bits of metal. 

If we liken the unwanted fuzz to 
tall peaks and deep valleys in 
mountainous country, it will be 
easier to see what Wallace's ma- 
chine accomplished, Obviously his 
drill-press stones began their work 
on the tops of the highest peaks, 
which they began to lop off. As 
they did so, tiny flat plateaus ap- 
peared where the highest points 
were cut off—not melted and brok- 
en. The pressure was light, s0 
there could be no heat. The abra- 
sives were scraping off the tops as 
a grader might scrape high spots 
from a plowed field, or as a hoe 
might remove snow from “ice. 
Presently, what had been a surface 
of peaks and valleys was covered 
with wide plateaus separated by 
only a few of what were formerly 
the deepest valleys, now grown 
narrow. Most important of all, the 
plateaus were all smooth, level, and 
of the same height. And the re- 
maining valleys measured but a 
few microinches—millionths of an 
inch—in depth. 

Wallace recognized this as the 
type of surface automobile en- 
gineers hoped for when they as- 
sembled bearings to tight fits and 
then “broke them in” to looser fits 
by careful running. Cylinders and 
pistons, valve stems and guides, 
crankshafts and connecting rods, 
and many other “mating” bearing 
surfaces in cars and other ma- 
chines, he reasoned, could now be 
made to desired clearances to start 
with. 

But this same simple drill press 
had still another secret to reveal. 
Operated at a fixed stone pressure, 
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To check the smoothness of 
surfaces, the profilometer 
records irregularities in 
fractions of @ microinch 


it would level off a 
bearing’s roughness and 
then, almost miracu- 
lously, it would stop 
cutting. Careful study 
revealed that at first 
contact with the rough work, the stones 
ground the peaks away rapidly. But as 
the plateaus broadened, the stones be- 
gan to glaze. After far less than a min- 
ute, the plateaus reached maximum width, 
and the stones became glazed to the point 
where they no longer possessed abrasive 
qualities. Even days of constant operation 
would remove no more metal. Yet, as soon 
as a new piece of work was placed under 
the stones, its rough surface instantly re- 
moved the glaze—dressed the stones, in 
shop language—and the grinding-polishing 
eycle started over again. Thousands of 
Superfinishing jobs could be handled before 


CYUNDER WALLS VALVE STEMS, 
‘TAPPET HEADS, 
‘AND BARRELS 


STEERING 
GEAR 


it would be necessary to replace the stones. 
Experiments went forward and improved 


machines were made. When their practi- 
cality was proved beyond doubt, Wallace 
decided to act. By this time, the full pos- 
sibilities of Superfinishing were clear. It 
would benefit many industries, including his 
own. His business was building cars, not 
tool making. And there was still much de- 
velopment work to be done. Why not get 
going and do it the quickest way? 

He summoned a group of machine-tool 
makers to Detroit and revealed all he had 
done. Within a short time they were at- 
tacking the problem of turning out ma- 


AXLE-GEAR 


‘ALL BRAKE DRUMS. 
‘AND LININGS 


‘ALL THESE VITAL PARTS. 
(ON CHRYSLERS ARE 
‘SUPERFINISHED 


A simple test of the smooth 


chines, essentially like his converted drill 
press, to do the job of Superfinishing. For 
they also saw that if a Superfinished rea: 
wheel bearing was better than any existing 
machined bearing, other Superfinished bear- 
ing surfaces would be better, too. 

‘And better bearings were being sought in 
many fields. As proof of this, Wallace told 
the writer a few weeks ago that the same 
brinelling problem he faced five years ago 
was then also worrying the makers of vari- 
able-pitch airplane propellers. The pro- 
peller hubs, it was found, were brinelling 
under the pounding vibration of engine 
torque. Oddly, the wheel bearings of planes 
were brinelling too, he said, while carrying 
nothing but the weight of the wheels during 
flight. Makers of Diesel engines were 
searching for a smoother crankshaft bear- 
ing to stand up under the terrific cylinder 
compression—often three times that of av- 
erage gasoline engines—that Diesels re- 
quire. “A  sewing-machine maker had 
reached the limit of his ability to increase 
the speed of his machines with assurance 
against bearing failures. 
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18s of @ surface is to rub it 
with a toble-tennis ball set in a doctor's stethoscope, On 
a Superfinished surface, hardly any scratching can be heard 


Chrysler motors were then be- 
ing “run in” for three hours on 
blocks. Valve tappets and the sur- 
faces of valve stems in internal- 
combustion engines were an ever- 
lasting headache to engineers who 
strove to finish them to clearances 
that gave quiet operation with 
adequate lubrication. 

‘Wallace hardly had to enum- 
erate such problems to the ex- 
perts he had invited to Detroit. 
‘What he wanted, he told them, 
was quantities of machines to do 
any number of Superfinishing 
jobs. The conference not only 
brought the experts’ approval, but 
a blanket come-and-see-it invita- 
tion soon afterward touched off 
a modern-day pilgrimage of scien- 
tists and engineers to Detroit. Men 
came from shops, big and little, 
from executive offices of dozens 
of industries, from schools, col- 
leges, and research laboratories, 
and from bureaus of many gov- 
ernments. More than 7,000 ex- 
perts came, listened, and went 
away “sold” on Superfinish. 

Among the first to act were the 
abrasive’ makers, who began 
studying new ways of bonding 
together the tiny particles of 
many different abrasives into 
solid stones. Lubricating en- 
gineers from oil companies 
evolved new formulas for lubri- 
cants that would work best with 
the best stones. In time, combinations of 
stones and lubricants best adapted to the 
Superfinishing of both metallic and non- 
metallic materials were worked out. And 
one by one, Superfinishing machines to use 
them were perfected by the machine-tool 
makers. Finally, to test and measure Super- 
finished surfaces, a compact, portable device 
called a Profilometer was designed that 
would quickly show on a dial the average 
depth of irregularities on the fine surfaces, 
and record them down to fractions of one 
microinch. 

As early as 1937, David Wallace saw the 
first cars come off the Chrysler assembly 
lines with Superfinish wheel and crankshaft 
bearings. Today, dozens of vital parts on 
Chrysler-made cars are Superfinished, with 
a promise of durability far exceeding any- 
thing dreamed of a half dozen years ago. 
Airplane engines, propellers, and wheels 
are giving longer, better service with Super- 
finished parts. A sewing-machine maker is 
producing machines that operate safely at 
from two to three times their former top 
speed. Chrysler motors are now “run in” 
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for less than a half hour, and scrapping of 
parts that occasionally failed before has 
been cut almost to the vanishing point. 

An outstanding feature of a Superfinished 
surface is the fact that it can be made to 
increase friction as well as to decrease it. 
‘The explanation lies partly in the factor of 
lubrication, partly in the surface itself. For 
aii friction surfaces or bearings act as 
efficiently as they do because oil, the lub 
cant, actually holds them apart during op- 
eration, We have seen 
that a Superfinished 
surface consists of a 
great number of rela- 
tively broad, level pla- 
teaus of equal height. 
If all lubricant is re- 
moved from these pla- 
teaus in two “mated” 
surfaces, the plateaus 
will contact one 
another. And the total 
contacting area is pro- 
portionate to the size 
and smoothness of the 
plateaus. As this area 
increases—minus a lu- 
bricant—friction in- 
creases too. 

In view of this, it be- 
came apparent that fric- 
tion surfaces in cars, 
such as brakes and 
clutches, might well be 
Superfinished for bet- 
ter efficiency. So among 
the available Super- 
finishing machines to- 
day are those for 
smoothing clutch plates 
and brake drums, and 
clutch and brake lin- 
ings. 

In the rolling mills of 
steel companies, huge 
rollers that squeeze out 
strip steel are Super- 
finished, to give 
smoother surfaces to 
their products. Plastic 
makers are getting 
products from Super- 
finished dies that don’t 
even have to be buffed. 
At least four other 
makers of popular auto- 
mobiles are solving old 
bearing problems with 
Superfinishers. 

‘Three of the largest 
tractors makers have 
added thousands of 
hours of service to the 


This 
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genious machine puts Superfi 


crankshafts and other heavily loaded parts 
of their Diesel engines—with Superfinish. 
‘The list could go on and on, and it con- 
tinues to grow at exactly the rate that six of 
the nation’s busiest machine-tool-making 
companies, licensed under Wallace and 
Chrysler patents, are able to supply Super- 
finishers. 

“Wallace's hobby,” some of his friends 
call Superfinish. 

‘They say it reverently! 


hon crankshaft bearings. Arms 
move synchronously os the crankshaft turns 


4 


jon. The abrasive stones move 


from side to side os the shaft revolves slowly in contact with them 
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THINGS TO DO AND 
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PUT GLYCERINE 
COATING ON. 
METAL BALL 
OF HITCH AND. 
COVER WITH 


RUBBER BALL 


FLEECE-LINED GL‘ 
TURNED INSIDE OUT 


|] A HEADLIGHT BEAM INDICATOR mount- 

ed on a front fender where you can 
see it from the driver's seat, even 
while driving in brightly illuminated 
city streets, is a valuable aid to night- 
driving safety. Using an electric- 
lighted fender guide, simply connect 
it to the high-beam circuit of your 
headlights. Whenever this beam is 
working, the fender guide will shine 
and keep you constantly reminded of 
the fact that your headlights may be 
blinding a driver approaching from 
the opposite direction—S.J.H. 


2 WINTER PROTECTION AGAINST RUST for 

the ball of a ball-and-socket trailer 
hitch is assured with the simple ex- 
pedient of cutting a hole in a hollow 
rubber ball of adequate size, covering 
the metal ball with glycerin, and 
forcing the cut-away rubber ball over 
it. With a little care, you can get a 
leakproof fit in the rubber ball. Glyc- 
erin is suggested because ordinary 
grease or oil attacks rubber.—J.G. 


CHECKING GASOLINE CONSUMPTION on 

a trip is made easier with a handy 
pointer set right over the gasoline 
gauge on the dashboard of a car. 
Made of a strip of sheet metal, the 
unit is cut and bent to the shape in- 
dicated in the sketch at the left. A 
binding-post nut from a dry cell is 
soldered to the unit as a handle. On 
some cars, the division bar over the 
dial face may be used to mount the 
unit so that it can be slid from side 
to side. If no such bar exists, it is 
easy to make one from metal and bolt 
it in place. To use the device, set the 
pointer over the needle of the gas 
gauge before a trip. At the end of 
the trip, the space separating the 
pointer and needle tells how much 
gasoline has been consumed.—W.B. 


4 WAX AND POLISH ARE APPLIED to a car 
much more easily if cheap fleece- 
lined work gloves are turned inside 
out, put on the hands, and used in 
place of rubbing cloths for the job. 
A bigger rubbing surface is afforded 
than if folded cloth is used, and it 
can't slip from the hand—E.M. 
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MAKE FOR YOUR CAR 


5 AN OIL DRAIN PAN that slides under 
even the low-slung new cars can be 
made for nothing out of a square five- 
gallon oil can. With a pair of sheet- 
metal shears, cut the can approxi- 
mately as shown, leaving sides that 
will fit under your car's crankcase 
drain hole. Leave the handle attached 
to the top to simplify removing the 
pan from under the car.—W.C.A. 


6 FOR KEEPING ABRASIVE DUST and mi- 

nute particles of metal resulting 
from cylinder-honing operations from 
entering various openings in an en- 
gine block where they would be hard 
to clean out, I rigged up an old 
vacuum cleaner with a length of the 
metal lining of a worn-out gasoline- 
pump hose and a plumber's helper, as 
shown in the accompanying sketch. 
‘The plumber's helper is easily set 
below the cylinder opening of each 
cylinder in turn, Before starting to 
hone, I turn on the vacuum cleaner, 
which effectively sucks all the harm- 
ful particles into the dust bag. I 
found it a simple matter to rig up a 
coupling to connect the hose to the 
attachment plate of the cleaner. If 
it is preferred, the cleaner can be 
made to exhaust through additional 


OIL-DRAIN PAN 
MADE FROM 5-GAL CAN 


GRINDINGS, GRIT, 
AND DUST GO. 
INTO BAG~_ 


METAL LINING OF 
OLD GASOLINE 
HOSE WRAPPED 
WITH FRICTION 
TAPE ~ 


PLUMBER'S 
HELPER 


( 
FASTEN HOSE 
TO ATTACHMENT 
PLATE OF 

VACUUM CLEANER 


hose to the open air.—C.E.C, 


7 TO HOLD AN EXTENSION CORD on your 

garage wall when it is not being 
used, a screen-door snap catch of the 
type illustrated is handy. Mount it 
with the hinged arm pointing upward 
when released. Then a flip of the hand 
is all that is necessary to open it out- 
ward for hanging up the coiled cord. 
Flipped back again, the catch holds 
the cord securely against the stud or 
wall to which it is fastened.—A.H.W. 


ICE AND SNOW CAN'T DAMAGE the 

lower end of your crankcase venti- 
lator pipe if it is replaced with a piece 
of radiator hose. Cut off about three 
inches of the lower end of the pipe and 
fasten the hose on tightly with a 
clamp. Chunks of frozen mud or snow, 
extending above the road surface and 
striking the rubber hose, will simply 
bend the hose without harm.—cC.L. 
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SCREEN-DOOR 
‘SNAP CATCH 


CUT OFF 
SOF 


PIECE OF 
RADIATOR 
“HOSE 


FROZEN MUD AND SNOW. 
CANNOT BREAK THIS RUBBER 
VENTILATOR-PIPE END 
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Switch Set in Floor 
Tunes Auto’s Radio 


TUNING your car radio is now 
accomplished without taking your 
hands from the steering wheel with 
a system just worked out by radio 
engineers. Available on several 
1941 automobiles, of which one is 
the Nash shown at the left, the 
tuning control consists of a floor 
push-button switch operated by the 
toe of your shoe, The switch is 
connected to a magnetic control 
built into the radio to select the 
program of your choosing. Held 
down, the switch reduces signal 
volume of any station, much as a 


ing wheel, the dri oor switch dims the headlights 


9 2 foot switch 


Air-Powered Device 
Puts Tire on Rim 


Am supplied by any service- 
station or garage air compressor 
now does the work of mallets, tire 
irons, and elbow grease in mount- 
ing tires on rims. Applied at the 
valve of a pneumatic machine, the 
compressed air enters cylinders 
to force pistons outward against 
flanges which guide the tire beads 
over the edges of wheel rims and 
drop them into place. The machine 
is said to work without danger of 
pinching inner tubes or scuffing tire 
casings. Moreover, it makes it un- 
necessary to remove a wheel from 
acar to change a tire, the manufac- 
How a tire is put back on o rim turer claims, it being but a matter 
It grabs the bead and forces it safely ond quickly into place of seconds to mount a tire. 


Thermostat Governs 
Temperature in Car 


‘THERMOSTATIC control of the 
temperature inside cars is made 
possible, just as it is in homes, with 
the heater and controls shown in- 
stalled in a Hudson. The equip- 
ment includés an adjustable knob 
mounted on the steering column 
which may be set at any desired 
point to suit the preference of the 
car’s occupants, Once the heater 
is turned on, the automatic thermo- 
stat takes over the job of maintain- 
ing a uniform temperature. 


Conveniently located on the steering colu 


the adjustable 
thermostat keeps air in the car at any di 


ired temperature 
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Checking 0 Diesel’s compr 


ion. Right, meter on engin: 


1's lap tells temperatures throughout the motor 


Road Tests Check Qualities of Motor Fuels 


with a given type of gasoline? What 
is the compression of this or that 

make of Diesel engine with a certain fuel? 
How high are the temperatures at various 
points throughout a motor in service? 

‘Using a variety of check-up devices, sales 
engineers of the Standard Oil Company of 
California invade deserts and 
mountains to test the per- 
formance of gasoline and 
Diesel-engined vehicles. With 
cars of various makes and 
models, the engineers load 
their trouble-shooting devices 
into rear trunks, packed com- 
pactly on sponge rubber to 
prevent damage from vibra~ 
tion and jolting. For some 
tests they fill their front seats 
with as many as five pieces 
of apparatus. Their equip- 
ment includes gauges for re- 
cording motor temperatures, 
performance meters to show 
accurately the condition of 
motor and brakes, vacuum 
gauges to record load-pulling 
capacities of an engine, gaso- 
line-mileage indicators, and 
exhaust-gas analyzers. 

In other tests, special in- 


} \‘r rapidly does a car pick up speed 
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Here o trunk of coupe is loaded 
clyzing the engine performance of vehicles in grueling road tests 


struments developed by the U.S. Navy 
measure the compression of each cylinder 
of a Diesel engine under varying conditions 
of load and speed. And the engineers regu- 
larly give motors a scientific going over with 
various fuels, much as a doctor would put a 
patient through exhaustive tests to discover 
his reactions to a special diet. 


rtable apparatus for 
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12 Rules Jor Tire Health 


© YOU race your car up to traffic 
lights and then slam on your brakes? 
Do you take corners at high speeds? 
Gun your motor in second or low? Or 
bump into or over curbs? If you do, your 
annual tire bill is from twenty-five to fifty 
percent higher than it should be, according 
to studies made by tire engineers of the 
B, F, Goodrich Company, of Akron, Ohio 


Shift your tires occasionally from wi 


eel to whoel for oven 
woar, and include your spare in the program. Wheel align- 
ment is important to fire life, and should be checked often 


And even more important, such treatment 
may well lower the high factor of safety 
built into your tires to protect life and 
property—your own and other people's! 
Years of research and millions of dollars 
have gone into the design of tires that today 
carry your car over rough mountain roads 
and high-speed superhighways with equal 
safety and freedom from trouble, But like 
the automobiles that ride on them, 
they will stand neglect for a 
limited time only. Once they be- 
come weakened or damaged by 
neglect or abuse, they are as dan- 
gerous as worn-out brake linings 
that no longer will stop your car 
quickly, or a cracked axle that 
might break when least expected. 
To help drivers maintain their 


tires in good condition at all 
times, Goodrich engineers have 

apiled a set of simple rules 
which they believe will help mo- 
torists to prolong the life of their 
tires and reduce the number of 
cidents due to tire failure 
twelve rules, consisting mainly of 
don'ts," are presented on the 
opposite page 


It costs plenty to neglect to keep your 
fires pumped up. Remember, air's free 
and gox-stotion attendants are helpful 


Keep tabs on a new 


‘or one just repaired. It may lose 
eral pounds in the 


jew minutes ofter i 


is fully inflates 


STRETCH OUT YOUR TIRE LIFE 


] DON'T let tire pressure fall below the mober's racom- 

mendations. 
A NEW 
Pressure soon after inflation. 

3 DONT run o tire constantly on the some wheel. Shift your 
tires from wheel to wheel for even wear. Include your spare. 
DON'T rely on the theory that it is oll right to run old tires 
‘on back wheels. A roar-tire blow-out can be fatal. 

5 DON'T go around corners ot high speeds. It we 
faster than anything els 

6 EXCEPT to prevent an accident, don't slam on the brates. 
The most gradual braking possible is best for tires. 

7 HAVE your wheel alignment checked occasionally, rear ot 
wall as front. 


+ tires 


Q LOOK over your tires often for stones, nails, cuts, ond 
bruises. 


DON'T drive too fast on hot, dry roads. Extreme heat 
hastens deterioration. 
10 START up gently. Don't spin your wheels by guaning the 
motor in low or second. 


1] DON'T bump into curbs or run over them. Tires have not 

yet been perfected that can stand this kind of abuse. 

12 IFYOUR cor besins to steer queery, slow down, pull off 
the road, and inspect all four tires carefully. The action 
often means a fire is preparing to blow out. 


Shorp stones, nails, tocks, and other 


‘objects should be removed promptly 
before they couse damage. Never 
drive @ fire against or over the curb 


CUS Tackles 


IE big, well-turned-out man who had 
driven a speckless sedan into the shop 
of the Model Garage got out of it and 
came over to the workbench with a 

wide smile on his large face. 

“You're Gus Wilson,” he stated positively 
to the Model Garage proprietor. “My name's 
‘Magruder—Willis J. Magruder. Glad to 
meet you 


“I'm glad to meet you,” Gus said, wonder- 


ing what he was selling. “What can I— 

‘Magruder’ 
fully and he went right on talking. “I'm a 
nut on champions,” he said. “I collect them 
just like some folks collect postage stamps. 
Name the top man in any line, and it's 
dollars to doughnuts I know him. Why, 


“Let's 
cond I'l li 


little ride," Gus jested. “You di 
." Magruder climbed in behind the wheel 
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a Tough One 


say, once I drove all the way down to Ken- 
tucky and back just to have a look at 
Man-O'-War! I couldn't shake hands with 
him"—Magruder laughed heartily—“but 
T've shaken hands with ‘most all the other 
champs. Joe Louis, Bill Knudsen, George 
‘M. Cohan, Jim Farley, Clark Gable, John J. 
Pershing, Joe DiMaggio, Doc Einstein—I 
know ‘em all, Yes, sir, top-liners are my 
hobby: 

“That's an interesting hobby,” Gus ad- 
mitted, wondering what was coming next. 

‘Magruder shook hands again. “I've heard 
all about you from my friend Doc Marvin,” 
he went on. “He says you're a champion— 
the top trouble shooter of the automotive 
business—that you ought to be the head 
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© devil of no 
brakes on, but it wasn't where | thought it was,” 


man in some big organization down in the 
city instead of running this—this—" His 
voice trailed off as he tried to find a word 
to describe the well equipped but small shop. 
Gus laughed. “The Model Garage suits 
me swell,” he said. “I've worked for sev- 
eral of those big organizations you speak 
of, and I like this job here a whole lot better. 
But is there anything that I can—?" 
“Yes, there is,” Magruder assured him. 
“I didn't come in here just to waste a busy 
man’s time. Doc Marvin says that the way 
you take a quick look at a car and tell just 
what's the matter with it is worth seeing— 
that it smacks of black magic. Well, just 
take a look at my bus, will you, and tell 
me what's the matter with it? It's driving 
me nuts: 
“Doc Marvin's put ie on a spot,” Gus 
objected. “I don’t deal in magic, black or 
white. I've been in this game for a long 
time, and sometimes what I've learned in 
it makes it possible for me to cut corners 
and guess the right answer. But on most 
of my jobs I have to check and recheck and 
sweat and cuss, just as every service man 
does. Don't expect any miracles from me, 
‘Mr. Magruder. But I guess maybe I can 
find out what's the matter with your car, 
and fix it. How has it been acting uy 
“It's an almost new car,” the big man told 
him. “There's less than four thousand miles 
on the speedometer. But every time I put 
the brakes on suddenly there's a loud, grind- 
ing noise that's got me worried.” 
“Let's take a little ride,” Gus suggested. 
“You drive, and I'll listen.” 
Magruder drove out of the shop and 
down the highway. When he got his car up 
to thirty-five he pressed his foot down on 
the brake pedal. The brakes took hold 
smoothly enough, but the grinding noise 
was very noticeable. “Hear it?” he de- 
manded. But there was no need to ask. 
“T sure did,” Gus said. 
“Sounded as if a chip 
from the gears was being 


By MARTI 
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For withholding facts 
about his car, a new 
customer at the Model 
Garage — expecting 
miracles—will get a 


severe shock instead 
when he sees his labor bill 


in this bus when you put the 


said Gus 


ground between the differential gear teeth. 
If you'll drive back slowly—don't use your 
brakes any more than you have to—I'l 
have a look.” 

Back in the shop, he got out a grease 
pump, removed the plug from the differen- 
tial housing, and began drawing out the 
lubricant from the housing. He forced out 
each pumpful on a screen placed over a 
bucket. When he had finished, he carefully 
examined the screen. 

“What's the mosquito netting for?” 
Magruder wanted to know. 

“To catch any little thing like a chip off 
a gear tooth in the oil that shouldn't be in 
it,” Gus told him. But when the draining 
was completed, there wasn't anything on 
the screen. 

Then Gus really went to town. First he 
dismantled the rear-axle housing and 
flushed the assembly thoroughly with kero- 
sene. Then he checked it carefully. No 
gears were chipped, and he couldn't find 
fragments from any other broken part. 
‘The faces of the gear teeth were polished 
brightly at the point of contact. “No 
smoke!” he said. “No gears are riding, and 
none are bottoming—and the backlash and 
end-play clearances seem just right.” 

“That doesn't mean a thing to me, not a 
thing,” Magruder confessed. “I must have 
been hiding behind the door when they 
passed out mechanical ability. What d'you 
mean—that the trouble isn't what you 
thought it was?” 

“It isn't what I thought it might be,” Gus 
said. “I warned you not to expect miracles 
from me. This looks like one of those jobs 
Ihave to check and double-check and sweat 
and cuss over. The chances are it will be 
some time before I find out what's wrong, 
and then it may take me a couple of hours 
to fix it. You're welcome to wait if you 
want to, but probably it will save you a 

lot of time if you call 
up late this afternoon or 
N BUNN tomorrow morning in- 
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stead. By that time I should be able to tell 
you what the trouble is, and about how 
much it will cost you to have it fixed.” 
Magruder thought for a moment. “I 
guess you're right,” he said. “I've got to 
be down in the city this afternoon and 
evening. I'll phone you about ten o'clock in 
the morning. But don’t wait for my call to 
fix up whatever's wrong. Get started on the 
job as soon as you can find the troubl 
After the new custo- 


‘They tore it down, but they didn’t find the 
cause of the noise. Then Gus reassembled 
it in a vise on his workbench, and found 
that it ran smoothly both forward and back- 
ward. They cleaned the rear-axie housing, 
reassembled it, and filled it with lubricant. 
It ran sweetly when they put it on jacks. 

Gus tipped the peak of his cap over his 
left eye and scratched his right ear—a sure 
sign that he was buffaloed. 

“Maybe we fixed 


mer had driven away 
in a taxicab, Gus fired 
up his pipe, perched 

himself on the end of 
the workbench, and 
stared at the Magrud- 
er sedan as he did a 
job of serious thinking. 
Before he had finished 
it, Harry, the Model 
Garage grease mon- 
key—who has grown 
into a pretty good sort 
of mechanic in his own 
right—came in, He 
watched his thought- 


GUS SAYS: 


I recently read where one of the 
engineers from a big auto company 
declared that thirteen percent of 
your engine power is lost if your 
tires are six pounds underinflated. 
At ten pounds under, almost one 
quarter is wasted. That's somet! 
for drivers to think about! | 


whatever was wrong 
without knowing it— 
I've had that happen 
to me more than once 
or twice.” 

‘When the car was 
| removed from the 


lift, he took it out 
for @ road test. With- 
in ten minutes he was 
back. 

“How was it?’’ 
Harry demanded. 

“Just the same as it 
was before I fixed it,” 
Gus grumbled. “Ma; 


fully silent boss for a 
few minutes, and then he asked: “Stuck?” 
Gus grinned at him. “Stuck tight,” he 
admitted. “There's the devil of a noise in 
this bus whenever you put the brakes on 
hard. Sounded to me as if it was in the 
differential, but it wasn’t where I thought 
it was. So what 
“Brakes, maybe 
“Rear-wheel bearings 

“Give me a hand, 
find out.” 

‘They took off the rear wheels, and Gus 
examined them carefully, The wheels 
weren't bent, the tires gave no indication of 
uneven wear, the bearings seated properly 
on the axle, and the axle keys were tight. 

Gus grunted, and started checking the 
brakes. ‘The contact surfaces of both the 
drums and the brake linings were as good as 
they had been the day the car had come off 
the assembly line. The brake shoes also were 
good as new, and the anchors were tight. 

Harry wiped sweat off his forehead with 
the back of a greasy hand. “Nothing there,” 
he said. 

“It's somewhere, that ure!” Gus growled. 

‘Til take another look at that differential.” 

They uncoupled the drive shaft and this 
time took the differential assembly com- 
pletely out of the car. Gus examined it, and 
gave special attention to the universal-joint 
needle bearings, but they showed no wear, 
and were well lubricated. “By gum,” he 
said. “I'll find the cause of that grind if we 
have to tear down the whole differential 
gear assembly.” 


Harry suggested. 


Gus said, “and we'll 
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be it’s in the trans- 
mission. Or maybe in the clutch. We'll 
have to—” 

“Wait a minute!” Harry interrupted. 
“Don't you ever look at the clock?” 
Gus looked at the shop clock, 

after six. “I'm sorry,” he said. 
ahead hom 

“What are you going to do?” Harry 
wanted to know. 

“I'm going down to the Park House and 
get my dinner,” Gus told him, “Then I'm 
coming back here and lick that job if it 
takes me half the night. If I don’t, I won't 
be able to sleep for thinking about it.” 

“I'll stick with you,” Harry offered. “I 
wouldn't walk out on the old master while 
he's in the middle of a dither!” 

“Tl dither you!" Gus said. 
get washed up and we'll eat.” 

“Well, now, we've got to hunt,” Gus 
observed when they got back from dinner. 
“The brakes, wheels, and differential are all 
right, so the noise can’t be coming from the 
rear end, even if it sounds as if it is. Let's 
have a look at the transmission.” 

‘They dropped the drive shaft and re- 
moved the transmission, disassembled it, 
and examined it carefully. Not a gear tooth 
was broken or even so much as worn. 
Neither were any of the bearings. No loose 
nut was fouling the gears. 

“Transmission's O.K.," Gus decided. “This 
is getting interesting. We'll have to check 
the clutch. Sometimes a projecting rivet, 
or a poorly fitting thrust ring makes a 
grinding noise. (Continued on paye 224) 
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VALVE IN BASEMENT 
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HOME 
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EPAIRS 


By JOHN MODROCH 


LITTLE knowledge wisely applied in the care 
and repair of the plumbing system will save 
the home owner many dollar: 
‘To prevent damage in the event of a serious 

water leak, it is advisable that the entire household 

be familiar with the location of every shut-off valve. 

A coat of white paint applied to the valves will make 

them easy to recognize. Black letters indentifying 

each one according to the fixture it controls may also 
be added, although paper tags will serve the same 
purpose. It is also a good idea to label the main 
shut-off valve still more prominently, as by painting 


FLOW THROUGH REFILL TUBE 
REPLENISHES, 
Warten in <—S 


BOWL TRAP 


INTAKE VALVE 
CONTROLLED BY FLOAT 


‘CLOSED’ 
POSITION 


- If the average flush tank were of glass, 
this is how the valve mechanism would look 


a short section of the piping leading 
to and from it. 

Difficulty in closing a valve in an 
emergency can be prevented by put- 
ting an extension arm on the handle 
or by bolting a gripping bar across 
the handwheel. If there is no main 
shut-off valve in the house, the loca~ 
tion of the curb, or street, valve 
should be known and the valve box 
kept accessible. 

If, when closed, a valve fails to 
stop the flow of water, the trouble 
can usually be remedied by replacing 
its washer. There are two commonly 
used types of valves and faucets 
that have replaceable washers, as 
noted in the drawings. Fiber wash- 
ers will stand up under use in 
cold- and hot-water lines, Soft rub- 
ber washers should be used only 
cold-water valves. Be sure, after 
placing the washer, to turn 
binding screw down tight; a loose 
washer tends to vibrate noisily 

The other types of valves s 


A one-piece toilet like that shown at A has 
‘a large rubber disk washer. To replace it, 
toke off the valve shell by loosening the 

ing screws as shown at B; then unscrew 
etal disk that clamps the washer in 
the cup as at C. The type of valve shown ot 
D operates as follows: The handle tilts an 
ouxiliary valv asing pressure in the up- 
per chamber. Pipe-line pressure lifts the 
diaphragm, allowing water to flow through 
valve. Meanwhile, water flowing through a 
by-pass fills upper chamber and closes valve 


as 
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To replace the intake-valve washer, 
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Pop-up lavatory stopper tubes should frequently be lifted out and cleaned. Obstructions in ordinary 
traps can usually be removed with a force cup. Where drum traps are used, dig out the accumulation 


have no washers, but the metal-to-metal 
contact of accurately machined parts seals 
the waterway. When these valves fail, re- 
place them with new ones. 

If a valve leaks around the stem, a slight 
turn on the packing nut may stop it. If 
not, remove the nut and replace the rubber 
washer or wicking with fresh packing. 
Ordinary cotton string rubbed with soap 
and twisted double can be wound tightly 
around the stem to serve as packing for 
cold-water valves. For hot-water valves, 
an asbestos or a graphite packing should be 
used, 

‘The automatic controls most likely to get 
out of order as a result of wear and neglect 
are those located in the flush tank of the 
toilet. The result is either an erratic flush- 
ing action or a constant running of water 
down the overflow tube. To remedy this, 
bend the float rod to make allowance for 
the slack. 

‘When the parts become corroded to the 
point where proper adjustment of the action 
is impossible, they should be replaced with 
new ones. If the metal ball float has shipped 
water as a result of a leak, it also will foul 
the valve action. This trouble can be cor- 
rected by soldering up the hole or by install- 
ing a new float ball. 

Providing its metal parts are in good con- 
dition, a leaking intake valve in the flush 
can be fixed merely by replacing its washer 
or washers, as the case may be. To do 50, 
first shut off the water supply, then discon- 
nect the float mechanism and lift out the 
valve plunger. Take out the rubber valve 
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washer by unscrewing the retaining ring 
from the end of the plunger. Remove the 
leather stuffing washer, if there is one, by 
lifting it out with your finger nail. 

If the washers prove to be in good shape, 
the leak may have been caused by chips of 
pipe scale lodged between the plunger and 
the valve seat. In this case, thoroughly 
clean out the valve housing before replac- 
ing the plunger. 

‘The outlet valve at the bottom of the tank 
is another common source of trouble. In 
one type of tank, this consists of a rubber 
ball that is pressed down against the rim 
of the valve by the weight of the water 
when the tank is full, thus sealing the open- 
ing. With age, this ball hardens or swells 
out of shape and must be replaced. One 
good grade of mushroom-type replacement 
ball is sold in a sealed can to preserve its 
liveliness. It will prove convenient, there- 
fore, to keep an extra one on hand. In order 


to seat properly, a rubber flush ball must, 


hang in perfect alignment with the rim of 
the valve. Adjustment of the guide arm, if 
required, can be made after loosening the two 
screws that clamp it on the overflow tube. 
If the overflow tube springs a leak around 
the threads at its base, unscrew it from the 
outlet valve housing and install a new one. 
A leak at this point will be indicated by the 
constant running of water into the bowl. 
A large rubber disk washer, instead of a 
rubber ball, is used to close the outlet valve 
of the one-piece toilet illustrated. When 
worn, this washer can readily be removed 
for replacement by first taking off the shell 
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that covers the float. Then remove the 
metal disk that clamps the washer in the 
cup by turning out the binding screw. 

Toilet flush valves, commonly used in- 
stead of flush tanks in apartments and other 
large buildings, will let water run continu- 
ously if the by-pass is stopped up or if an 
accumulation of sediment prevents the 
auxiliary valve from seating. In a valve of 
this type, the by-pass and auxiliary valve 
seat can usually be reached for cleaning by 
unscrewing the outside cover. A spanner 
wrench, or similar tool, however, may be 
needed for unscrewing the retaining disk 
that holds down the rubber auxiliary washer 
and main diaphragm, both of which are re- 
placeable. 

If waste water drains slowly from a fix- 
ture and gurgles while going down, it is a 
sign the drain is clogged. A rubber force 
cup, such as the one shown, will usually 
open up a sink or closet drain that is only 
slightly clogged. An obstinate stoppage, 
though, will require the use of a length of 
spring cable or a coil-spring auger. 

Solids and hardened grease deposited in 
a U- or S-shaped trap can be removed by 
unscrewing the plug at the bottom. Sedi- 
ment must be dug out of a drum-type trap 
after screwing off the cover. The removable 
stopper tube of a lavatory equipped with a 
pop-up waste frequently gets clogged, so it 
should be lifted out and cleaned regularly. 

When using a toilet-bow! coil-spring 
auger for removing stoppages in the trap, 
the technique employed should suit the na- 
ture of the obstruction. Rags, for example, 
must be worked out slowly, while hard ob- 
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jects call for a quick back-and-forth action 
of the snake to jump them back through 
the passages. 

Prepared chemicals sold expressly for 
cleaning toilet traps are labeled with ex- 
plicit instructions for their use. These should 
be followed carefully to avoid possible dam- 
age to the plumbing. Certain chemicals 
should not be used at all in drains. Caustic 
soda, for example, forms an almost insoluble 
hard soap upon coming in contact with 
grease. 

Unnecessary damage to the connections 
is often caused by home owners who try to 
take up the toilet bowl without first discon- 
necting the flush tank. If the flush tank is 
removed first, the spud collar-nut on the 
outside of the bowl need not be touched at 
all. It is usually necessary only to unscrew 
the slip joint at the tank end of the elbow, 
leaving the other end connected to the bowl. 
‘The tank can then be unscrewed and lifted 
off the wall, allowing the bowl to be un- 
bolted and lifted off the drain connection on 
the floor. 

Before removing the fixtures, it is neces- 
sary, of course, to shut off the water supply, 
drain the tank, disconnect the supply pipe, 
and also bail out the water remaining in the 
bowl trap. With the bow! laid on its side, 
access to the clogged passage of the trap 
can be gained easily through the bottom. 

A new sponge-rubber floor-flange gasket 
or several pounds of putty should be on 
hand for use as joint packing when reset- 
ting the toilet bowl. If putty is used, turn 
the bowl upside down and lay a mound of 
it around the outlet opening, Then turn the 
bowl right side up and re- 
set it. 

Should a stoppage of a 
drain occur at a point be- 
yond the trap of the fixture, 
run a length of springy ca- 
ble, such as a piano wire, 
down through the soil pipe. 
For this purpose, plumbers 
carry a special soil-pipe 
auger. Access to the soil 
pipe running out under the 
house can be had by remov- 
ing the plug of the clean- 
out tee usually located in 
the basement. 

A common practice for 
preventing unprotected 
pipes from freezing up sol- 
idly is to let the faucets 
run in a fine but continuous 
stream of water. A pressure 
relief valve inserted in an 
exposed line will also afford 
the piping some protection 
by relieving the pressure 
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exerted by the formation of solid ice. 

When plumbing is not in use, the 
surest way of preventing it from freez- 
ing is to shut off the water and drain 
the system. To do this, open the drain 
fitting located at the lowest point in 
the system and also all faucets so as 
to relieve the vacuum in the lines. 
Water must be drained from the toilet, 
flush tank, the water-heating system, 
and all traps, including the toilet bowl. 
‘Traps may then be filled with a non- 
freezing liquid, such as kerosene or 
radiator antifreeze, to maintain the 
seal against -ewer gases. 

‘A frozen water pipe should be thawed 
systematically by beginning at the fau- 
cet, or outlet end, and working back 
toward the main supply line. Open the 
faucet to permit the water from the 
melting ice to drain out, and turn on 
the main valve to allow the line pres- 
sure to help break up the ice. 

Where there is no danger of burning 
nearby woodwork, exposed piping can 
be thawed quickly by applying the flame 

of a blowtorch. Take 

care, however, to 

spread the heat even- 

BoILinG By by: (playitg. the 

WATER flame back and forth 

constantly along the 

pipe. Where danger 

Be of fire exists, hot 

bricks, electric heat- 

ers, and boiling wa- 

ter poured over a 

wrapping of cloths 
can be used. 

The homemade 

electric thawing de- 


Hard-to-reach water pipes 
con be thawed with steam 
fed through a rubber tube 


On riots” 
= 


Another method is to set up 
copper tubing or small pipe 
so that boiling water can be 
poured into the frozen pipe 
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vice illustrated, costing less than 
fifty cents to build, permits frozen 
pipes under buildings and in other 
hard-to-reach places to be thawed 
with safety. It consists of a flat- 
iron element housed in a protective 
perforated metal box. 

When thawing pipes concealed 
under floors, in partitions, and un- 
der the ground, the work must be 
carried on from one end, as illus- 
trated. Steam generated by boiling 
water in an oil can, to which a suit 
able length of rubber hose is at- 
tached, can be used effectively for 
doing the job. The tubing should 
be fed into the pipe as fast as the 
ice melts, so as to keep the steam 
in contact with the unmelted por- 
tion, To avoid any possible danger that the 
can will blow up from excess steam pres- 
sure, be sure to keep the cover unscrewed 
and merely laid over the cover hole, 

Boiling water may be used in a similar 
manner. It should be poured into a funne. 
attached to the end of the tubing. When 
thawing a long run of pipe, however, it will 
be found more practical to substitute cop- 
per tubing or small size pipe for the rubber 
tubing. 

‘When time is an important factor, the 
electric pipe-thawing method—a service 
often offered by electric welding companies 
—is probably the most expedient one to use 
on long underground water lines. 

If the formation of ice in a frozen pipe 
has caused a break, emergency pipe-leak 
repairs can be made by the home owner 
with whatever common materials he has on 
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‘Two ways to stop a pipe leak and method of repairing tanks 


hand. Iron cement and friction tape, a short 
piece of hose and a C-clamp, a pad of rub- 
ber and an improvised wedge are some typi- 
cal examples. The trick of using a leather 
washer and a stove bolt for making a tem- 
porary repair of a leak in a storage tank 
is also shown. 

If an extremely slow leak at a pipe joint 
is caused by continual vibration or move- 
ment of the pipes, it can usually be stopped 
by making the joint rigid with cleats and 
straps. Stopping the movement at the joint 
gives the dope on the threads a chance to 
coagulate, thus sealing the leak. 

Cold-water pipes in basements and in 
rooms lacking good air circulation are likely 
to “sweat” on humid days in the summer 
time, Providing adequate ventilation or in- 
casing the pipes in a sealed air-cell covering 
are the alternate remedies. 


A mixture of lanolin and castor oil is frequently used on the hands and 
arms of machinists susceptible to skin trouble caused by constant contact 
with lubricat.ug oil. This type of “extra skin,” however, is not so suitable 
for those doing general work about the shop, garage, or home. 


by volume of gum arabic, placed in a wide-mouthed, covered container. 
Add only enough water to cover the drops of gum and allow to stand over- 
night; then stir in two parts (or more, if desired) of ordinary soap chips. 
This cream is applied to the hands and well rubbed in before beginning 
work, Afterwards it is easily washed off, along with all the dirt. 
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ironing boord con 
be rolled instead of 
carried by installing 
device. Two 3” 
wheels ore mounted 
‘on a frame cut ond 
bent from 20-gauge 
sheet metal. The axles 
ere long |” bolts 


erware con be dried without wipi 
together with a heavy rubber band, 


When filling your fancy salt and pepper shakers, 
use cellulose tape instead of corks to seal them 


A piece of rubber splicing tape wrapped around 
the end of a screw driver forms a tube to hold 
@ screw while inserting it in on awkward place 


‘the shoehorn has been misloid, 
chief may be used. Ploce a corner in the heel 
‘and pull as the foot is forced down 


PIECE OF INNER TUBE 


Handkerchiefs and similar articles can easily 
be fished from the wash boiler or laundry tub 
if rubber fins are added to the rod 
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THE HOME SHIPSHAPE 


vers 
STRIPS 


cream and tooth poste, and sim 


be added to many wooden medi Placing cord under the tape of a sealed 


package makes it eosier for the 
to open it. For the low posta 
Gan opening-permit lobel must be attached 


Protect your arm with a pot hold- 
‘er when stirring over o hot stove 


Wind odd pieces of lace, braid, and elat- 
fic around empty adhesive-tape containers 
so they can be stored neatly in drawers 


To prevent a rug from curl 
‘apply casein glue to the und: 
edge, fold wax poper over 
and clamp between two 
of wood unt 


low sticks, pull out 
dhe tyes corde ood let. oe snap back 
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WHAT DEFECTS TO LOOK FOR 


A Room-by-Room Check List for Home Owners 


wat | tat | Use | Bane [Seton| Ste Steel cen | S08 | Hem | ex | ees | Bae 
seve | "| Hoes | toe eT me te mt | ne? | eo) oon | wo 
FLOORS ie a | | 
woop Saveoting eal | 
Shaking | 
Cracks | | 
cracks 
Worn finish | 
CONCRETE Dusting 
Crocked | | | | 
LINOLEUM — Worn | 
Dull | | 
Torn 
WALLS 
PLASTER: Cracked | | 
ned 
WALL BOARD Warped 
joints | 
WALL PAPER Old 
‘CELINGS T 
PLASTER: Crocked | 
Stained | 
bose ! 
WINDOWS | 
wood | | 
| | | 
METAL | | | 
| | 
Doors | | 
INSIDE | | | 
OUTSIDE Pilot Hie 
TRIM 
THLE WORK 
WIRING | 
Leelee eee 


FOR SPECIAL ATTENTION: STAIRS, BEATING: AND PLUMBING 


tank not working 
Riiny sloies 


Breton cil or pa 


Water ony Fi ‘a 


tow 
WATER OUTLETS 
4 Leaking fush-tank valves 


(heater 


LSeking toucet mathe 
Dull finish of exposed piping 

DAMPNESS. 

F ‘Leaks in cellar walle and floor 


Sige condensation 
jentation on pipes ond flush tanks 


Condensation on walls and ceilings 
Condensation on window gloss 
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Your House 


NEEDS A 


Check-Up 


By 
ROGER B. WHITMAN 


Home-building expert 
First Aid for the 


KNOW a home owner whose chief 
hobby is his house. He is so famil- 
iar with every little detail, inside and 
out, that he notices any change in it. 

This may be a new crack appearing 

between two floor boards... a drop 

of water forcing its way through win- 
dow-pane putty . . . an unexpected 
noise in the plumbing or the oil burn- 
er... the loosening of a roof shingle... 
the burning of more oil than the tempera- 
ture warrants... a creak in the stair. To 
him, any one of these and many other things 
means added and unnecessary expense, or 

a beginning of deterioration that should be 

stopped before it leads to real trouble. As 

‘a hobby it is one of the most sensible, for 

not only is it a money-saver in maintenance, 

but it maintains the security of his invest- 
ment. 

Few owners are so well acquainted with 
their houses that they can recognize the be- 
ginnings of deterioration. They do not real- 
ize that some imperfection, apparently tri- 
fling, may develop into serious damage. Yet 
in the keeping up of a house, it is the little 


Windows that stick ore one of life's little annoyances. 
Too loose is even worse, because then they waste fuel 


things that should be given attention; the 
beginning of a split in a clapboard may, if 
left alone, result in a water leak and the 
eventual rotting of an important timber. 
Thave been shown through houses by proud 
owners whose eyes were so taken by surface 
decorations and effects that they were oblivi- 
ous to cracks in the foundation walls and 
the dripping of corroded water pipes. One, 
I remember, explained the good points of 
his stoker, but was quite unmoved when I 
opened a door of the boiler and found that 
the flue passages were nearly clogged with 
fly ash and soot. 

‘Home owners who have no deeper knowl- 
edge of their houses than surface finishes 
and decorative effects are the ones who com- 


With the check list, you can discover alll the faults of a house so they can be remedied one at a time 
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plain of the high cost of ownership. It is 
not that they do not want to know. The 
trouble lies in their never having had an op- 
portunity to learn the construction of a 
house, the functions of the parts, the rela~ 
tion of one part to another, and the ways in 
which the parts are put together. If they 
eventually learn, it is usually through bit- 
ter experience. 

‘The accompanying check list of the pos- 
sible failures of the more important parts of 
a house is intended as a guide to home own- 
ers who are interested in overcoming dete- 
rioration and in keeping their houses in good 
condition. It contains only a few references 
to the finishes of floors, walls, and other 
surfaces, for these are obvious. 

‘To make use of the check list, an owner 
should go over his house room by room and 
note the condition of each detail. ‘This will 
enable him to set about the work of renova- 
tion systematically, He might complete all 
of the work in one room at a time, but will 
probably find it simpler to make one job of 
repairing all plaster cracks or adjusting all 
doors and all windows, or refinishing all 
floors, 

An owner who is careful of his property 
will make a detailed examination once every 
month or two, taking a rainy Sunday morn- 
ing for it, or some other time when he has 


nothing else on his mind. He can well begin 
in the attic, with a flash light to use in the 
dark corners. When he knows the appear- 
ance of the underside of the roof, for an ex- 
ample, a stain that was not there on his 
previous visit will catch his eye and start 
him hunting for the cause. Quite likely, it 
shows the beginning of a roof leak, which, 
when caught at so early a stage, can be pre- 
vented from developing into something seri- 
ous and expensive. 

Each room should be looked over—floor, 
walls, ceiling, windows, and every other 
part. After a few such studies the owner 
will be so well aware of the normal appear- 
ance of every section of the entire house that 
any change will be apparent, and will set 
him to learning the cause and the remedy. 
‘The check-up should not take more than an 
hour or so, and even if it takes a morning 
at first, it is not too much time to give to 
safeguarding so large an investment. 

Knowledge of a house has other advan- 
tages. A suburban housewife, alone in the 
house one morning, was doing something in 
the kitchen when she was startled by the 
noise of water in the hall. Running out, she 
saw a cataract of water coming down the 
stairs from a burst pipe in the bathroom, 
Her husband had always taken care of the 
mechanical parts of the house, and while she 
knew that there was a shut-off valve 
in the cellar, she had no idea where 
to find it. She ran to the front door, 
hoping to see someone who could help 
her, but there was nobody in sight. 
She did not know the name of the 
plumber, so finally, in desperation, 
she telephoned the police. It was a 
quarter hour or more before an of- 
ficer came and turned off the water, 
and by that time, parts of the house 
were thoroughly soaked. In the end, 
a new floor had to be laid, a fallen 
ceiling replaced, and other damage 
repaired. 

‘A friend of mine, who had just 
moved into a new house, heard the 
story and took steps to avoid such a 
tragedy. He tied a baggage tag to 
every valve, handle, switch, and 
other operating mechanism in his 
cellar, each with the proper label: 
“This'shuts off all the water in the 
house”; “This shuts off the hot water 
in the second-story bathroom"; “This 
shuts off the gas”; “This shuts off 
the electricit; “This lets water in- 
to the boiler,” and so on. Then he 
brought his wife, his two half-grown 
children, and the maid into the cellar, 


Hf you make regular inspections, you'll notice every 
slight change. A new stain under the roof may warn 
you in time to prevent a bad leak and costly repairs 
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explained each tag, and made each 
member of the household experiment 
with turning things on and off. 
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JOGGLING 


BOARD 


HE joggling board, an old South 

Carolina institution which is more 

fun than a couple of barrels of 
monkeys on a seesaw, is beginning to 
find its way to homes in other parts of 
the country. Visitors to Charleston and 
the plantations of the South Carolina 
low country see southern children and 
their elders joggling away in great glee 
and are immediately won over to this 
curious means of play and exercise. 
Some have one made and shipped home. 
Others take the measurements and make 
one themselves. 

Instead of having a standard in the 
middle like a seesaw, the joggling board 
has one at either end, These standards 
are sturdy, and on the bottom of each are 
a pair of rockers, Between the standards 
extends a pine board from 18’ to 24’ long. 

‘There are a number of ways in which 
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Popular in South Carolina for o hundred years, jog- 
gling boords are now being copied in many parts 
of the country. When the boord motion, the 
jeagler’s body follows an ellip' 

oard above is 18’ long ond is made of yellow pine 
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Close-up of the standards and, below, the rockers 


a joggling board may be used, and a wide 
variety of games may-be played on it. The 
joggier sits in the middle of the board, which 
is about 26” above the ground. By posting, 
as when riding a horse, he starts the board in 
motion, Soon he is bouncing, or joggling, up 
and down briskly. 

‘As the vertical motion of the board in- 
creases, the joggler begins to leave the board 
each time it rises. When this happens, he feels 
like a soaring bird on each ascent, By shifting 
his weight as he joggles up and down, he starts 
the joggling board swinging back and forth 
on its rockers. As a result of this, the joggler's 
body begins to follow an elliptical course. 

It is more fun when two or more persons 
joggle at the same time, It is surprising how 
much weight a southern pine board can hold, 
‘Three, or even four persons, can joggle at the 
same time. 

Children take to the joggling board im- 
mediately and invent all sorts of games to 
play. Sometimes two or three will stand up 
and joggle. The object of this game is to 
see who has to jump off the board first. 

‘When set up on the lawn, the joggling board 
becomes not only a plaything for the children, 
but a bench where more sedate adults may sit 
and rest. 

Joggling boards have been used in South 
Carolina for more than 100 years, and genera- 
tions of children have played on them, They 
are to be seen on the verandas of old southern 
mansions in Charleston. They are to be found 
at many of the old plantations in the low 
country. Some of them have been used by 
families for seventy-five years or more and 
are still going strong. 

Some of the joggling boards at the planta- 
tions are 22' or 24’ long, and from many years 
of usage the boards are almost as springy as 
steel. In the old days the boards were made 
of southern long-leaf pine; nowadays they are 
made of yellow pine, which is almost as good. 

As it is of simple construction, a joggling 
board may be assembled without difficulty 
by following the dimensions given in the ac- 
companying drawings, Suitable lumber may 
be obtained at almost any lumberyard, but 
care should be taken in the selection of the 
board itself. This should be straight-grained 
and without knots, cracks, or other defects, 
The better the board used, the more weight it 
will carry and the more spring it will have. 
The board is usually 15,” thick, but if it is 
to be used only by children it may be 114” 
thick. It is better to have it planed to the 
greater thickness because, although you may 
intend it for the children, you will find that 
most of your adult visitors will want to try it. 

If a lathe is available, the upright members 
used in making the end supports may be 
turned as shown; otherwise they may be left 
square except for rounding or chamfering the 
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The board is 18° long in this cose, but could be os 
long as 24’, Right, band-sowing one of the rockers 


sharp corners. Sawing the rockers is no 
problem for anyone who owns or has access to 
a band saw, If necessary, however, draw a full- 
size pattern on paper and have the rockers 
cut out at a local mill or woodworking shop. 

It is well to give the completed board 
several coats of green or brown paint because 
this will keep it from checking. 

Owners of joggling boards find they soon 
become a popular source of amusement for 
friends and neighbors. There is one family 
which has a joggling board on the grounds 
of their country place in Pennsylvania, and 
their yard has become a gathering place for 
all the children in the vicinity. 
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A Dressing 


NLY in the more expen- 
sive furniture stores 
could you find the equal 
of this distinctive mod- 

ern dressing table and bench. Its 
appeal is based upon a well-pro- 
portioned and simple exterior 
and the careful selection of wood 
for grain and color, A light 
wood such as birch, maple, or 
blond walnut is suitable. 

Note that the drawer pulls and 
door handle are eliminated. This 
function is taken over by the 
beveled lower edges of the draw- 
er fronts and the left edge of the 
door. The groove thus formed 
plays an important part in pro- 
ducing a pattern on an other- 
wise severely plain piece. ‘The 
three upper drawers must be 
carefully fitted to preserve the groove line 
intact. A false groove is carried across the 
door, which is hung on invisible type hinges. 
‘The bevel on the upper edge of the drawers 
should be made after they are completely 
assembled. 

‘The center drawer, not detailed, is similar 
to the others except that the front is flush 
with the sides at both ends. The front joints 
are the same as detailed at the left in the 
drawer that is shown in detail. Note the 
locking strip in the right-hand detail. 
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DISTINCTIVE DESIGN 
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By 
D A. PRICE 


Table and Bench... 


SIMPLICITY OF CONSTRUCTION - 


UTILITY 
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WORKBENCHES 


workshop you have, there is really 

nothing more important in it than 
the workbench. You may have all sorts of 
machine tools, yet you still have to spend 
much of your time fitting and assembling at 
the bench. 

‘This month we present a new workbench 
designed especially for the POPULAR SCIENCE 
model home workshop. It differs somewhat 
from a standard cabinetmaker’s bench, 
since it is adapted to such widely varying 
work as building garden furniture or intri- 
cate ship models. The most obvious change 
is the omission of a tail vise, but a special 
stop makes up for this and saves buying the 
extra unit. 

‘The top is glued up from 2” by 3” hard- 
wood stock, preferably maple, although 
birch, oak, or even fir may be substituted. 
Such a top, carefully made, will last a life- 
time, It is often possible to buy good used 
material at a fraction of the cost of new 
stock. Four \;” iron rods, threaded at both 
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INCH STOP t 
BENCH SISTOP-PIN HOLES. ie 


PLYWOOD APRON 


RDWOoD) 


160 


ends and provided with nuts and washers, 
pass through the top from edge to edge. 
‘They should be cut long enough to project 
34" at each end. 

Expense can be saved by ordering rough 
stock and sizing it on a power jointer, if 
available. Also, thicker and wider sticks 
are obtainable than if dressed material is 
purchased. Although the thickness may be 
random, the width of all pieces must be 
equal. Lay them edge up on the floor, one 
end even, and square lines across where the 
bolts are to be. Square across the faces and 
gauge from the upper edges to locate the 
bolt holes for boring. 

‘Unless a helper and plenty of clamps are 
at hand, do not attempt to use hot glue. 
Casein glve is better. Insert the iron rods 
in the first stick, coat the face with glue, 
and apply glue to the joining face of the 
second piece. Thread it on the rods, and 
proceed until the assembly is complete. 
‘Tighten the bolts and group such clamps as 
are at hand around one bolt, placing them 
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BENCH FRAME 


POPULAR SCIENCE 


for the HOME SHOP 


At top, Robert Jaacks at 
the Popular Science mod- 
el workbench. Above, 
planing @ wide board 
secured with a clamping 
stop and small bar clamp 


Leveling off the top of 
the workbench. The top 
is composed of 2” by 3” 


hardwood stock glued 
together ond reénforced 
with four '4” iron rods 
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IN CENTER 


DOOR SLOTS & TRACK 


The cupboards are closed by sliding 
doors, which run on hardwood tracks 


END PANEL 
BOARDS NAIL 


[pier 
1 


STOP 
rea 


VISE MADE WITH 
CARPENTERS BENCH SCREW 


on both sides of the slab. Tighten the nut, 
remove the clamps, and treat the next bolt 
similarly. Go over them all two or three 
times in the same way. 

Now wipe off the squeezed-out glue and 
rest the slab on sawhorses. Lay a strip of 
‘wood across each end, and sight over them 
to detect any wind (twist). ‘This can be 
largely taken out by driving down the high 
corners with a hammer and block, Replace 
the clamps and set the top aside to dry 
for at least twelve hours. 

‘The heavy members of the frame are 
assembled with draw-bolt joints (P.S.M., 
Dec. ’40, p. 184). Brace the assembly with 
diagonal strips of wood and cover the back 
with 4” plywood wall board attached with 
dabs of glue and short nails. Also sheathe 
the partition and put in the shelf. Notch 
the drawer runners over the rails, being 
careful to square them with the front. 

Fix the top to the frame with a cleat 
screwed at each end. Let it lie loosely on 
the frame, level it with wedges, and screw 
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ined and built by W.F.Drain, 


Workbench desi, 
Calif, @ skiled model moket 


of Rosemead, 


the cleats to the frame, After the ends have 
been covered with plywood, the bench will 
be found to be thoroughly rigid, 

Smooth the top by planing diagonally, 
and finish with lengthwise strokes. Oc- 
casionally test it for wind, and check with a 
straightedge. Scrape smooth, cut the ends 
to length, and sandpaper. Fit the vise by 
notching the fixed back jaw into the edge of 
the top. It is a good idea to face the jaw 
with a thin board, such as a piece of ply- 
wood. The notch should be deep enough to 
bring the wooden pad about flush with the 
edge. Screws also enter the underside of 
the top, and according to the thickness of 
the top and construction of the vise, the top 
will have to be notched beneath, or possibly 
shimmed out, to suit. 

‘Vises are obtainable in several sizes and 
qualities. The type used for our model 
bench, retailing for about $4.50, has 10” 
jaws that are 3" deep and open to 9", with 
an adjustable stop pin in the front jaw. 
Quick-acting vises that slide in and out at 
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a partial turn of the handle, and lock and 
clamp with a half turn or less, cost $9 up. 
They are timesavers and desirable if the 
money can be spared. Make stop holes in 
the end of the top by boring 1” holes and 
squaring them with a chisel. Cut a 4” 
long pin to fit. 

The drawing clearly details the bench 
stop. It is a hardwood flap screwed to the 
‘T-leaf of a heavy hinge, which in turn is 
mounted under the top. Through a hole in 
the stop a handrail screw with a lag-screw 


thread is passed and screwed into a suitable 
hole bored in the top. 

“Make a bar-clamp as shown. Saw through 
the frame of an inexpensive C-clamp and 
bolt it to the end of a hardwood strip. The 
screw is blocked to keep it from springing 
outward under pressure. 

Fit the rest of the frame parts and add 
the tray cleats at the sides of the knee open- 
ing. The tray bottom is let flush into a 
rabbet in the tray frame, and small cleats 
are nailed beneath near the ends to afford 

handholds for drawing it out. 


of Mr. Drain's machines 
inet. The top is covered with ‘a 
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re mounted on a roomy cab- 
pressed composition wood 


‘The small drawer above also 
Materials for Popular Science Workbench has its bottom rabbeted in, The 
front projects 4" below to close 
sass we eee a a eS the opening at the bottom. A 
ro ex" row pair of triple trays for small 
ae 4 FMT roaghoreas By roet Fi brads reat in rabbets made ia the 
i drxe+ roupner sis Hd upper edges of the drawer sides. 
5 2°xi" roughors4s 17" Fir The drawers are lipped, with 
1 2°x3" roughorS48 30° Fir ends and tops lapping \" over 
ais 2 Pxgrrmuphorsis a Fir the sides and ras. Round’ the 
apAitid ies . corners to” radius. The upper 
gee, 2 eee <u drawers, since they close under 
Drawer rails 2 "x3" 818 Fir the top, have no upper lips; other- 
Drawer runners 6 114" net x 2" Rr wise the construction is standard. 
Drawer runners 4 P31" S48 ia Remove the top bolts and 
ott a. ania? aan Rav’. 2 | counterbore to sink the nuts. If 
Knotty the nuts are screwed on the rods 
2 1x12" 818, 4° pine No. 2 before cutting the latter to length, 
Knotty the threads will be cleaned as the 

1 1x10" 548 pine No. 2 | nuts are backed off. 
ee OP eee es Screw down the tool-tray board, 
Dawe betatn, Senly tr screw the backboard to its back 
fheathing 2 4"x18* 8* —wallboara | edge, and fit beveled blocks at 
. threagea | the ends to make it easy to sweep 

tt the tray. 

Peas ‘A good bench deserves a good 
fmallC-camp; 11" finish. Prime the top with equal 
parts of pure turpentine and four- 


hour floor varnish, dry twenty- 
four hours, and sand lightly with 
4/0 garnet paper. Then dust off 
and finish with full-body four- 
hour floor varnish, gloss or egg- 
shell. Dry three days before using. 
Color is the modern trend in 
shops, but a natural finish is sat- 
isfactory for the body.-Rub the 
lower edges of the drawers and 
also the runs with soap or paraffin 
for easy sliding. 

There are, of course, many 
other excellent ways to build a 
workbench, and plans are given 
for one designed by Walter F. 
Drain, of Rosemead, Calif., a 
skillful craftsman and model 
maker. It is equipped with two 
drawers and two cupboards closed 
by sliding doors. In this case the 
vise is an inexpensive one made 
with a carpenter's bench screw. 
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HE primary tool of industry 
is the metal-turning lathe. 


This accounts for the em- 
phasis always placed upon lathe 
work in trade and vocational 
schools. It is because the lathe 
is such a versatile and universal- 
ly used tool that it is being 
added to the equipment of many 
thousands of home workshops 
each year. 

No sooner is a new screw- 
cutting lathe unpacked and set 
up in a workshop, than the 
owner, unless he is already a 
thoroughly experienced me- 
chanic, wants to know how to 
operate it skillfully. Moreover, 
even a well-trained mechanic 
sometimes forgets certain fine 
points connected with lathe op- 
eration and has to look them up. 

To provide this information in 
tabloid form, so that it can be 
kept handy for ready reference, 
POPULAR SCIENCE is introducing 
this month a new section of its 
shop data file devoted to the 
lathe. This will insure a better 
understanding of lathe tools and 
their relation to the various 
operations required for every- 
day machine-shop work. The 
complete series will, in fact, 
The ‘hrill of unpacking a new metal-turni serve a short, up-to-date 
woy fo greater thrill os its owner learns how to operate it course in lathe work, 
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GRINDING TOOLS FOR VARIOUS METALS [LATHE WORK—3] 
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HIGH-SPEED STEEL TOOLS [LATHE WORK—4] 
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Cutting Threads on Both Ends of Short Pipe Nipples 


‘WHEN threads have to be cut on short pipe nipples, 
the problem of how to hold the work in the vise presents 
itself. The depth of the pipe diestock and the clamping 
distance of the vise must be taken into consideration if 
threads are to be cut on both ends. 

A piece of pipe that is just long enough to be gripped 
in the vise and still pass through the diestock can be 
threaded on one end in the usual way. Then, to avoid 
having to grip this end in the vise in order to thread the 
other end, a coupling should first be screwed on over 
the threads (Fig. 1). 

Still shorter nipples can be handled, providing one 
end is already threaded, by screwing on another piece 
of pipe in addition to the coupling (Fig. 3). 

In case the guide of the stock strikes the adjoining 
coupling before the threads can be cut to the proper 
length, it can be removed and the cut finished without 
it (Fig. 2). Extremely short nipples can be made in 
this way by continuing the thread up the pipe until the 
desired nipple length is reached, after which the waste 
can be cut off with a hack saw (Fig. 4). Take care, when 
cutting without the guide, to avoid twisting the stock. 


REMOVING THE GUIDE. 
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Scraper Quickly Removes Grease from Garage Floor 


Have you ever watched a garage 
mechanic scrape grease from the 
floor and, after a thin layer had 
been loosened, patiently try to re- 
move it by sweeping it up with a 
broom? When this is done, most of 
the grease merely cakes and stays 
where it is. With the tool illus- 
trated, however, it can be scraped 
and collected at the same time, thus 
solving the otherwise exasperating 
problem of getting rid of the grease 
after it has been scraped free. 
Any scrap of fairly thin but 
tough sheet metal will do for mak- 
ing the scraper. Even brass will be satisfactory. The 
scraper itself and the handle fitting are riveted together, 
then bolted to an old broomstick. Note that the front 
section of the scraper is bent downward as to make firm 
contact with the floor and that the edge is sharpened. 
An old putty knife can be used to help remove the grease 
from the scraper into a rubbish can.—EDWARD HAGEN. 
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Cross-Slide Angle Plate 


AIDS IN BORING AWKWARD WORK 


OR boring small work in the lathe that cannot 

be held in the chuck, an angle plate of the type 
illustrated in Fig. 1 will be found a great conven- 
fence. It is mounted on the cross slide. 

If the angle-plate dimensions given in the draw- 
ings are suitable for your lathe and the kind of 
work you are ordinarily doing, you can build a 
wooden pattern by adding 3/32” for machining 
allowance. Have a soft gray-iron casting made 
from the pattern. 

‘The face and edges of the casting were machined 
in this particular case on a small shaper as shown 
in Fig. 2 while the remainder of the work was 
done on the lathe itself. This was a difficult piece 
to chuck, but by laying a steel bar across two of 
the chuck jaws as in Fig. 3, it was firmly held in 
the four-jaw chuck for machining the base and 
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: to hold 
(upper vis 
ngine crank 


is being mill 
brace a model 


the Iug. This lug clamps the angle plate to 
the cross slide and is a duplicate of the one on 
the compound rest. When this had been turned 
to size and the base smoothly finished, the 
angle plate was checked for accuracy with a 
toolmaker's square. Figure 4 shows the work 
done thus far, while in Fig. 5 the nine screw 
holes are being drilled with a No. 7 drill for 
tapping %"-20. 

‘The finished plate is shown in use in Fig. 6. 
A casting has been fastened to the plate while 
an end mill in the lathe chuck is cutting a 
groove. In this way 
the angle plate 
serves as a milling 
attachment. In Fig. 
7 theplate supports 
a model engine 
crankcasewhile the 
holes are bored. 


‘TAP 47-20 THREADS PER INCH 


A Simple Adjustable Mount for a Shop Motor 


ONE of the easiest of the many possible 
ways of mounting an electric motor to run 
home-workshop machines is that shown in 
the illustrations below. At a touch of the 
finger, the slide may be adjusted with the 
wedge to suit different-sized pulleys. It is 
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‘The base of the motor fits betwe 
two cleats on the sliding board. 
the rear cleat 
down the motor 


168 NEW SH 


an equally simple matter to move the motor 
from side to side for aligning the belt. While 
the motor is not bolted down, it is held 
securely, and it may be lifted out whenever 
necessary for use with other machines in 
the shop.—LESTER STRATTON. 
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Discarded Hot-Water Tank Serves for Steaming Wood 


For steaming wood 
preparatory to bending 
it, the arrangement il- 
lustrated has proved 
satisfactory in boat re- 
pair work during many 
years past. All that is 
needed is a discarded 
hot-water tank, some 
pipe fittings, lumber, a 
garden hose, and a 
source of heat—in this 
case an old gas range. 

Have a hole cut in one 
end of the tank as 
shown and make a suit- 
able cover. This may be a piece of 12-gauge 
sheet metal large enough to overlap about 
44" on all sides of the opening. Drill and tap 
two holes in the tank so the cover can be 
bolted in place with a rubber gasket cut 
from an old inner tube. The other outlets 
in the tank may be plugged with metal 
plugs or ordinary wooden plugs. 

If the wood to be steamed is short enough 
to go into the tank, simply fill the tank half 
full of water and let the wood float in the 
water. Fasten the cover loosely enough so 
that some of the steam can escape. Do not 
under any circumstances let the pressure 
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Powerful Screw Extractors 


A ser of screw extractors that are more 
durable than the ordinary spiral type can be 
made from the five smallest sizes of safety 
set-screw wrenches. First, grind off the 
curved end; then carefully taper one end to 
about two thirds its full size, being careful 
to preserve the hexagonal shape. To use, a 
hole is drilled in the broken screw that will 
allow an extractor to be driven in with a 
hammer. A small adjustable wrench is ap- 
plied to back out the screw. 
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If the wood is too long to 
it in a tank, it is placed 
«@ large box for steaming 


build up so as to run any risk of an explo- 
sion. Leave the wood to be boiled and 
steamed for at least two hours; then fish it 
out and bend it quickly before it can cool. 
When the wood is too long for the tank, 
build a wooden steam box as illustrated. The 
wood is inserted from one end and a cover 
is nailed on. Connect the box with the hot- 
water tank by means of a rubber garden 
hose. This is done by inserting a 14" reducer 
in place of one of the plugs in the tank, and 
fastening a length of pipe to it; then thrust 
another length of pipe into a hole in the 
center of the steam box.—MATHEW DEBEVIC, 


Small Irregular-Shaped Parts 
Polished with Manicure Pads 


POLISHING pads or tips of the type shown, 
made for use with a manicure machine, are 
excellent for polishing small, irregular- 
shaped articles. The tips consist of flat, 
flared, or rounded felt disks cemented to a 
metal arbor that can be fastened in a drill 
press, hand carver, 
or flexible shaft. The 
felt may be charged 
with any abrasive or 
polishing powder. 

Besides being used 
for routine polishing, 
the tips can be 
employed to give a 
figured effect on 
polished metal sur- 
faces, similar to the 
decorative pattern 
often seen inside the 
case of a watch. 

‘These pads can of- 
ten be obtained from 
a local beauty shop 
for little or nothing. 


IDEAS 


169 


When used at full power, the transformer produces on arc that will burn holes through sheet metal 


Hlectric-Arc Soldering 


Part Il 
By HAROLD P. STRAND 


electric-arc soldering and lead-burning 

outfit. Place the primary-secondary 
coil on the open end of the core and replace 
the laminations as in Fig. 8. Note that the 
heavy secondary ends are at the top (right 
side in photo) and the primary taps are at 
the sides of the core. No taps are made at 
the bottom, which might interfere with re- 
placing the core pieces. ‘Thin strips of fiber 
fare pressed in between the core and the 
coil at two sides to aid in squeezing the 
laminations together. Bands of tape passed 
around the lower leg of the core serve for 
the same purpose there, so that loose lami- 
nations cannot vibrate. 

With all pieces in place, attach the other 
two side irons and gently tap all lamina- 
tions so the joints will be tightly driven to- 
gether. In Fig. 9 the transformer has been 
assembled that far and in addition two 125- 
ampere copper lugs have been soldered to 


Viet little work is needed to finish our 
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the ends of the secondary winding. Holes 
in the lugs are reamed to clear %" bolts. 

The top board is made of %” plywood 
and given two coats of flat black paint, 
Two 2” by %” brass machine screws with 
washers, nuts, and wing nuts are used for 
the terminal posts. 

‘The four-point switch is next made as 
shown in the drawings, and holes are bored 
for this and the single-pole switch in the 
top board. 

After the connections have been made, the 
unit appears as in Fig. 10. For the supply 
cord, No. 16 heavy-duty extension cord is 
used, and No. 4 motor lead wire will be 
found serviceable for the electrode wires. 
This has a light but durable covering and 
is very flexible. It can be obtained in almost 
any motor rewinding shop. 

‘The carbon holder can be made in a num- 
ber of ways. Two methods are suggested in 
the drawings. The writer used a heavy 
solderless wire connector in which a hole 
was drilled to receive the threaded end of 
a 7/16” brass rod. A soldering-iron handle 
was drilled through to fit snugly on the rod, 
and the 90-ampere lug of the electrode wire 
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was held tightly between two brass nuts. 

A little filing with a round file was neces- 
sary in the connector to make it fit the 9- 
mm. carbon recommended for general use. 
Larger or smaller carbons can be used as 
required. The smaller ones are clamped in 
the same connector, and a wire connector of 
the next larger size is prepared to fit on the 
end of the rod for heavier work. 

‘The sliding-sleeve type of holder is also 
serviceable and, in fact, is preferred by some 
mechanics. 

To use the transformer for soldering, 
place the switch on step 1 or 2 and turn the 
single-pole switch “on.” Clamp the ground- 
ing clamp to:the work or to a piece of metal 
in contact with it. The end of the carbon 
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placed on the open end of the core and the lomi- 
nations replaced, Weave them in as they were originally arranged 


Next, the remaining side irons ore clamped on. Then the terminal 
board is cut out for the switches and bolted to the side-iron tops 


can now be touched to the work and it will 
quickly heat to a red temperature. In a few 
seconds this will increase to a white heat, 
and if solder is applied to the cleaned and 
fluxed spot, it will flow in perfectly. The 
carbon is moved along, followed by the 
solder. In spite of the tendency of a large 
mass of metal to draw away the heat, con- 
tinuous soldering can be accomplished. 

For heavier work, step 3 of the switch 
may be used. In some work the carbon can 
be slightly drawn away to form an arc. 
This method will be especially useful on 
step 4 when cutting or burning sheet metal. 
It produces a great heat—approximately 
4,000 deg—at which steel drips almost 
like a cake of melting ice. 

The input and output of 
this transformer will vary 
with the length and di- 
ameterof the carbon used, 
as well as with the dis- 
tance between the spot 
touched on the work from 
the grounding clamp. 
In addition, unlike ordi- 
nary metal conductors, 
which increase in resist- 
ance and consequently 
provide lower conductivi- 
ty with an increase in 
temperature, carbon is 
the reverse. As the tem- 
perature increases, it 
lowers in resistance and 
more current will flow. 
‘This means that the long- 
er it is held to the work 
and as the color changes 
from red to white heat, 
an increase in current 
both in the primary and 
secondary will follow un- 
til the maximum value is 
reached. 

‘Tested with a piece of 
9-mm, carbon projecting 
3” from the holder and 
held about a half minute 
to the work on each of 
the four steps, the fol- 
lowing meter | readings 
were obtained (maxi- 
mum): 

Step 1—primary am- 
secondary 


perage, 40. 
mary amperage, 2.8 


Step 2—pri- 
; Bec 
ondary voltage, 5.8; sec- 
ondary amperage, 70. 
Step 3—primary amper- 
age, 5; secondary volt- 
age, 7.6; secondary am- 
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perage, 90. Step 4—pri- 
mary amperage, 11; sec- 
ondary voltage, 9; second- 
ary amperage, 120. 

‘With no load, the sec- 
ondary voltages were re- 
spectively 5.1, 6.1, 8.2, and 
10.1, so it can be seen that 
a reasonable and permis- 
sible drop in voltage takes 
place at full load. This 
gives the transformer a 
minimum rating of 200 
watts and a possible maxi- 
mum of 1,080 watts. It is 
‘a good plan, however, to 
use no more current than 
is actually necessary for 
the particular work. 

Use the fourth step of 
the switch for short pe- 
riods only, because it somewhat exceeds the 
capacity of the iron core for continuous use. 
Nevertheless, the core will stand overload- 
ing for intermittent service. 

‘Most soldering can be done on the first 
two steps, with the third reserved for heavy 
metal. Step 4 will be found useful for burn- 
ing and cutting light metal and making edge 
welds in sheet metal. With practice, a small 
welding or brazing rod can be fed into the 
molten metal to build up where required. 
Lead burning can be done on steps 3 and 4. 

In using this transformer, guard the eyes 
from the intense light when the carbon is 


The toggle switch in front turns the transformer on and off: the four- 
point rotary switch provides four secondary voltages to suit the work 


white hot. Goggles of the type used in arc 
welding are recommended, but a pair of very 
dark sun glasses will answer if at hand. 
Leather gloves can also be worn for pro- 
tection from sparks or bits of molten metal. 
‘This is more necessary on steps 3 and 4 of 
the control switch, where a very high wat- 
tage is delivered to the carbon. Because of 
the comparatively low voltage in the sec- 
ondary windings of the transformer, there 
will be no danger from shock. Never attempt 
to use a welding or brazing rod in the carbon 
holder. If carefully built, this transformer 
give long service. 


‘ALTERNATE —* 
CARBON HOLDER 


‘STAND FOR SMALL 
SOLDERING JOBS 


METHOD OF 
MOUNTING SwaTCH 


DETAILS OF SWITCH 


Carbon holders, switch, and other details. The carbon can be clamped in a stand or held in a handle 
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Big Rubber Band Keeps Plug 
from Pulling Out of Socket 


WHEN an electric appliance or tool is 
plugged into an extension cord, the plug 
has an annoying tendency to pull from the 
socket on the slightest excuse. Sometimes 
thepartsarewired 
together, but this 
is not entirely 
safe. A better 
method is to use 
a heavy rubber 
band attached as 
shown at the left 
so that the plug 
will hold securely, 
yet may be quick- 
ly removed with- 
out difficulty. The 
rubber band can 
then be placed 
around the cord, 
available for fu- 
ture use. 


Handle Side of Pliers Used 
for Stripping Insulation 
INSULATION is easily removed from the end 


wire with ordinary side-cutting pliers used as 
shown at the right. Insert the wire between the 
handles just back of the pivot pin. A slight pres- 
sure on the handles will then mash the insulation 
so that it either comes off in the process or may be 


pulled off with little or no effort—R. B.S. 


le Lamp Cords Joined 
by Using a Fisherman‘s Knot 


A SECURE way to connect two pieces of 
flexible lamp cord end to end is to remove 
the insulation for a somewhat greater dis- 
tance than usual and tie the wires together 
with a fisherman's knot, as shown, rather 
than use an ordinary twisted splice. The 
joint should be soldered and wrapped with 
rubber and friction tapes in the usual way. 


ofa 


y 
1 | 
| CAPACITY OF COPPER BUS BAR [ELECTRICAL] | 
| ‘When building or connecting up apparatus in which flat strips of copper bus | 
bar are used to carry current, one should know the carrying capacity of this | 
| material, because it cannot be found from a table of carrying capacities of round 
| copper wires. Carrying capacity is figured at 1,000 amperes per square inch. | 
! ‘Thickness wath ‘Area in square tnches Capacity (amperes) | 
! 1/16 % 0313 30 
| 1/16 % 10469 50 1 
1 1/16 1 0625 60 I 
Hl 1/6 1% 10938 90 | 
1 % % 0625, % 1 
% Ls 10938 90 Hl 
| % 1 125 125 
if % 1% 1875 200 ! 
1 % 2 25 250 | 
1875 185 
| ‘ x is 
! % 1% 3125 315 
i % 1% B15 315 1 
! 4 1 4375 435 1 
I % 2 5 500 1 
| POPULAR SCIENCE MONTHLY SHOP DATA FILE | 
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get tangled 


Reel for Xmas-Tree Lights 


ONE chore that often mars the Christmas 
spirit is unraveling the old strings of lights 
before decorating the tree. This can be 
avoided by making a reel from %” plywood 
as shown, It provides slots for winding 
three sets of lamps.—F. H. 


Testing a Small 
Cartridge Fuse 


For testing nonindi- 
cating cartridge fuses, 
one maintenance man 
uses a flash light with 
the end cap removed 
and the switch in the 
“on” position. The 
flash light and a good 
fuse or short piece of 
metal are held as 
shown. The fuse to be 
checked is then press- 
ed against the flash-light battery and the 
good fuse so that the electrical circuit is 
completed. If the bulb flashes on, it is clear 
that the doubtful fuse is all right; if the bulb 
does not light, the fuse is blown and is dis- 
carded.—Morris KATZ. 


Using Flash-Light Cells Longer 


WHEN a two-cell flash light of the pre- 
focused type is used a great deal, the batter- 
ies and bulb can be made to give longer serv- 
ice by substituting a bulb intended for use in 
a three-cell light of the same type. The 
lamp will still give ample light—R. A.C. 


174 


ELECTRICAL 


Invalid Can Ring for Help 
with Portable Call Signal 


To ENABLE an in- 
valid to attract the 
attention of others 
in the home, a port- 
able electric sig- 
nal is easily made 
as shown in the 
accompanying 
diagram. A push 
button may be sub- 
stituted for the 
feed-through 
switch, a buzzer for 
the bell, and dry 
cells for the trans- 
former, if pre- 
ferred. ‘The longer 
the switch cord, the 
farther the bell 
may be placed 
from the sick per- 
son. 

Other uses for the portable call signal will 
suggest themselves. For example, the unit 
could be taken into a darkroom by the 
photography enthusiast who expects to be 
called but does not want the door opened 
unexpectedly, or who has his darkroom lo- 
cated in the basement.—WitiAM B, HAYES, 


Holder Made of Wire Mesh 
Keeps Soldering Iron Handy 


ELECTRICIANS and others who use an elec- 
tric soldering iron constantly will find this 
holder useful. It is easily constructed from 
square-mesh wire screen woven together 
with pliers at the corners and held in posi- 
tion with clamps. The holder for a spool of 
rosin-core solder is an additional conven- 
ience. This device may be attached to a 
workbench or made portable by mounting 
it on a suitable base—Ray BLAIN, 


coro 
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ECAUSE of the design of its spout, the 
bead-soap dispenser shown in Fig. 1 
below limits the amount of soap one can 

pour to a heaping tablespoonful. This au- 
tomatic feature is especially desirable for 
washing dishes, and it eliminates waste. 


The dispenser 
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CRAFTSMAN'S TIME . ., 2 hours for either project 
BEGINNER'S TIME... , 


Soap Dispensers 


Fig. | is for bead soap; in Fig. 2, for beads or flakes 
CRAFTWORK 


3 hours for either project 


FOR KITCHEN 
AND LAUNDRY 


‘The container is made of 4” plywood, and 
the sliding lid is built up of three pieces of 
the same material, the center one being nar- 
rower so as to form a groove to slide over 
the strips nailed to the inside of the opening. 

In Fig. 2 is shown a dispenser for soap in 

either flake or bead 
form. A measuring box 
attached to the lid holds 
one cupful. This is 
suitable for laundry 
use, as well as for the 
kitchen, 

The spouts and han- 
dies should be assem- 
bled before gluing and 
nailing the boxes to- 
gether. 

Paint the two boxes 
ivory, and color the 
spouts, handles, and lid 
knobs to match the 
kitchen trim. A flower 
design transfer or other 
decorations on the sides 
will improve the ap- 
pearance greatly. 
‘FRANK HEGEMEYER. 
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Spiral 
Inlaying 


OAK 


JODERN decorative effects in wood 
turning can be obtained by using 
machine set-ups of the type illus- 
trated. Thin bands can be inlaid 

spirally around turned columns, standards, 
or legs; and flat faceplate turnings, such as 
lamp bases, can be ornamented with verti- 
cal fluting on the edges. These methods 
were used in making the inlaid lamp illus- 
trated, but it is not necessary to copy this 
particular lamp since the same ideas can be 
applied to many decorative projects. 

‘The base of the lamp consists, in this in- 
stance, of two 7” disks cut from’%" walnut 
stock. Turn the edge of the lower base sec- 
tion to %4” thickness, and 5/16” in from the 
edge turn a ring %” high and %” wide to 
serve as a circular tongue to fit into a 
groove in the upper base member. Inside 
this ring turn down the stock 3/16” more 
to allow space for the connecting wire to 
the canopy switch. 

Slightly round the edges of the top section 
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SLOTTED STICK 
CLAMPED OM TOOL 
REST TO SERVE AS 

(GUIDE FOR TOOL 


CRAFTWORK 


DISK IN OFFSET 
POSITION 


ING SCREW 


LARGE SCREW HOLDS, 

DISK FOR CUTTING 

RIDGES ON ONE SIDE 
ATA TIME 


of the base, remove from 
the lathe, and place in a jig 
made as shown at A in the 
drawings. This is used in 
the lathe for cutting the vertical ridges as 
shown above. A special tool is required for 
this purpose. It is made as indicated at B 
in the drawings by filing grooves approxi- 
mately %” deep in a scraper blade and 
fastening the blade in a wooden handle. 
After the ridges are cut, mount this sec- 
tion of the base on a faceplate and cut a 
groove to take the projecting ring on the 
bottom section. Now reverse the work on 
the faceplate and taper the top side down 
to 14” in thickness at the edge, leaving it the 
full 4%” thickness in the center. Turn a 2” 
hole in the center to take the standard. Fit 
in a canopy switch as at C. Now drill a 4" 
hole in the side of the bottom section for 
the wire, and connect the wire to the switch. 
For the standard, turn a 3” column from 
walnut 6” long. To cut the grooves for the 
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inlays, a jig is rigged up on a bench saw 
as shown. A thin, smooth-cutting saw blade 
is best. The blade is lowered to make a cut 
4%" deep. Place the jig on the saw table at 
a 40-deg. angle, start the cut carefully, and 
slide and turn the column at the same time 
so the saw cut is clean and uniform. The 
groove slides over the pin, which serves as 
a guide. Three cuts are made equally 
distant apart. 

Before making the cuts in the opposite 
direction, the inlays are inserted. The inlays 
are turned from a 7” maple disk. They 
must be of a size to fit in the grooves snugly, 
and slightly tapered to insure a tight fit. 
Half of a ring is necessary for each cut. 

A vise might serve for pressing in these 
inlays, but the lathe 
was used in this in- 

stance, as illustrat- 
.\\ ed at the bottom of 
\\\\ the page. Glue the 
\\\) inlaysintoplaceand 


A jig holds the 


column for saw- 


Reverse the jig on the saw to cut the cor- 
responding grooves in the opposite direction. 
Be careful to start the cuts so they match 
at the top of the column. Insert the inlays 
as before. 

Place the column in the lathe and cut off 
to measure 5%” long, which should make 
the inlays come together, as illustrated, at 
top and bottom. On each end of the column, 
turn a projection %” in from the edge and 
3%" high. These fit into recesses cut into the 
top and bottom maple sections. 

Drill the column parts through the center 
for the wire. Then assemble the parts of 
the base and the column with glue. The 
lamp socket fits down into the top maple 
section and is attached by means of a short 
nipple that screws into the standard, 

Finish all of the parts before removing 
them from the lathe. Simply apply shellac 
and, before it dries, start the lathe and hold 
against the work a cloth on which some 
shellac, a drop of oil, and a little alcohol 
have been placed.—B, N, 
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IN THIS toy farm the center 
of interest is the big barn, 
which is made to lift off the 
base so that a child can ar- 
range the tools and tractor to 
his taste, and put horses or 
cows in the stalls, One gable 
has a hay window with beam 
and pulley. The fence, which 
folds up when not in use, can 
be made in as many sections as 
required, 

‘Small metal tractors may be 
bought, but one can easily be 
built of wood as shown except 
the steering wheel, which can 
be taken from a discarded toy. 
‘The hay rack and farm wagon 
have identical running gear. 
‘The plow frame can be made 
of hardwood, with a combined 
plowshare and moldboard 
shaped from white pine. Paint 
the share and moldboard alu- 
minum, the tongue black, and 
the handles red. 

Figures and animals will 
stand alone when sawed from 
wedge-shaped material. The 
man and woman have holes 
drilled in their hands to re- 
ceive various small tools, a 
halter rope, or the handle of 
the milk pail—Hr SIBLEY, 
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Windstorm 
Weather 
Vane 


LTHOUGH designed originally for use 

as a weather vane, this silhouette can 
be adapted to other purposes. It would, for 
example, make an appropriate advertising 
panel for electric fans, umbrellas, rain- 
coats, and the like. 

For outdoor use the silhouette can be cut 
from either waterproof plywood or sheet 
metal and mounted as required. If 1” 
squares are drawn as an aid in enlarging the 
design, the finished project will be a good 
size for a weather vane. To change the size, 
simply lay out larger or smaller squares 
before starting to copy the pattern, 
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Marine Coaster Set 
Turned on a Lathe 


HIS coaster set is a 

through-and-through lathe 
CLOCKE project for the yachtsman 
PkovecT who is casting about for 
‘Average Time Something nautical to turn his 
hand to. Start with the spoke 
handles, three of which are 
turned from one piece of 
stock, then cut off, and the small stubs 
sanded smoothly. Next the ring members of 
the wheels are tooled out from one piece. 
‘The lathe index head serves nicely to mark 
places every 60 deg. for the spoke handles. 
A tailstock crotch center is handy for drill- 
ing the spoke-handle holes with a headstock 
chuck and drill, Holes for the joiners are 
drilled, then the joiners are turned and 
glued into them. Glue in the spoke handles 
at this time, 

The eight coasters 
are cut from one piece 
of stock. Allow room 
between each one to 
ply the tool, and after- 
ward cut them apart. 
Do as much of the 
sanding as possible in 
the lathe, of course, 
before removing the 
pieces. If made ac- 
curately, the coasters 
will nest snugly. 

Stain the pieces aft- 
er assembly, and ce- 
ment small, white plas: 
tic yachting emblems 
on the coasters to give 
life to the project— 
BRUCE MACINTOSH, 


3 hours 


OVER ALL 


THIN WHITE. 
PLASTIC OVERLAYS, 


DA 


Leather Work 


Toy Wheels from Rolling 


IN MAKING toys the matter of wheels is Tooled with 
somewhat of a problem to one who does not H 
have a lathe, I merely purchase ten-cent Empty Pencil 
rolling pins for small wheels, and fifteen-or LEATHER cratt- 
twenty-cent rolling pins for larger wheels, work is often em- 
and saw them across on my bench saw. Be- bellished by stamp- 
ing hardwood, the pins make good wheels. ing background 
For softwood wheels, cheap curtain poles areas with special 
offer suitable mate: ARTHUR ROBB. punches. When suit- 

“es ©” able punches are not 
available, an ordi- 

‘THe loud ticking of an alarm clock or |) nary ten-cent me- 
other clock housed in a metal case can often ? chanical pencil may 
be cured by taking off the back and fitting be pressed into serv- 
blotting paper inside this piece. ice. Remove the lead. 
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Gay Plastics Ornament Chinese Checkerboard 


CAST-RESIN plastics, which 
lend an air of distinction to 
so many kinds of craftwork, 
can be used to enliven a 
Chinese checkerboard. The 
15” diameter base is cut 
from five-ply plywood from 
%” to %” thick, and the 
hexagonal center and the 
triangular points are 3/16” 
plastic. Draw a full-size 
pattern on paper. The hex- 
agon can be laid out in a 
circle 7%” in diameter, in 
which case its sides and the 
sides of the triangles will be 
8%" long. Scribe clear, uni- 
form lines across the sur- 
face of the plastic material 
with any sharp-pointed tool, 
and drill 5/16” holes at the intersections. 
After the base has been lacquered, the plas- 
tic parts are fastened to it with small drive 
screws. A box for the marbles may be 
turned from maple or other hardwood to 
the dimensions given below. 


cs Seam’ 


Top view of the 
board and, left, 
marble box. The 
design Ps from r 
New York head- # 
quarters of the 

Metropolitan Jun- 
ior Achievement 


eins 


RESISTS [ METAL ETCHING—2 ] 


1 
| i 
} 1 
|, There are numerous resists or mediums for blocking out and coating metals { 
1 before they are etched with acids. I 
i Of the waxes, paraffin is widely used, being cheap and always available, The | 
1 melted paraffin is poured over the metal, which, to obtain best results, should be 1 
1 warm. This gives a thin, even coating. Paraffin and other waxes, however, often 1 
| Prove more or less unsatisfactory, particularly where the design is being scribed | 
I in, If the coating becomes too cold and hard, it will chip; if too warm, it will pull. 1 
| _ Asphaltum varnish is the most satisfactory resist for most decorative metal | 
! work. When it is allowed to dry hard, it will cut well and leave clear, sharp lines. 1 
1 Asphaltum becomes stiff in cold weather. Keep the can in a warm place, but not 1 
1 too close to a fire. If, when warm, asphaltum is still too thick to spread well, add i 
12 little turpentine. An inexpensive material sold in ten-cent stores under the 1 
| name “stovepipe enamel” is often an excellent grade of asphaltum of just the 
| tight consistency to spread well. I 
| Asphaltum is best removed from the metal with kerosene, Lacquer thinner is I 
| equally satisfactory, and turpentine will also do the work, although it is slow. 1 
! 1 
H ! 
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Putting Your SKIS in Shape 


By ART HOLMES 


Ranger, Yosemite Notional Park 


RE your skis ready for the first snows? 
‘A little pre-season maintenance 
now will prolong their useful life 
and improve their performance. 

Start with the bindings. Take them off 
entirely and check their condition. Steel- 
wool any rusty places, and oil or shellac 
them. Repair or replace any worn or weak 
parts, When you refasten the bindings, see 
that all the screws tighten down firmly. 
Some of the holes in the wood may have be- 
come enlarged and require oversize screws. 

Frequently, after a year or so of hard 
usage, the inside edges of skis not having 
metal edges will be found to be worn and 
rounded. This makes skiing—particularly 
climbing—difficult. Sharp edges may be re- 
stored by switching bindings from one ski 
to the other, which brings the sharper edge 
of each to the inside. Another way would be 
to plane down the inside edge of each ski. 

Now check the ski tops. It is a good idea 
to revarnish these surfaces if they are worn 
or scratched. This improves the appearance 
and helps to prevent cracking and warping; 
furthermore, snow will not stick to the slick, 
shiny surface. Before revarnishing, clean off 
all wax and dirty spots with turpentine, al- 
cohol, or a cleaning solvent. Sand with fine 
sandpaper, and fill all pit holes and 
deep scratches with putty or plastic 
composition wood, stained appropri- 
ately. Apply several coats of spar 
varnish, allowing the skis to dry thor- 
oughly between coats. Never varnish 
the bottoms. 

If you want to add a mark of dis- 
tinction to your skis, paint a small 
monogram or design just back of the 
tips. This has a distinct value other 
than an ornamental one—there is less 
danger of losing your skis by mistake 
or design, 

Attention must now be given to the 
bottom or running surfaces. Even new 
skis usually require a base wax or 
lacquer treatment before use. The 
present trend of base treatment is 
toward the new ski-lacquer prepara- 
tions, and in many localities this is 


Wipe the skis with turpentine or alcohol 
and sand them thoroughly before applying 
the lacquer. Be absolutely sure there is no 
old ski wax or other oily preparation on the 
surface. Lacquer will not stick if the slight- 
est trace of wax is present. In case, how- 
ever, the skis have previously been treated 
with linseed oil, lacquer will usually ad- 
here provided the linseed oil has been on 
some time, is thoroughly dry, and has pene- 
trated into the pores. Always clean and 
sand well. 

If a lacquer base is not to be used, then 
the wood should be impregnated with lin- 
seed oil or wax to make it waterproof. 
Otherwise the top waxes (climbing or down- 
hill) will wear down and expose the wood, 
which can soon become wet and wear 
rapidly. 

‘The linseed-oil process is very simple. 
Clean off all old wax as previously described 
or by using gasoline, Then brush on coats of 
hot linseed oil until the wood has taken up 
all that it can. The excess may be wiped off 
and the skis allowed to dry, after which a 


To replace a worn-out ski-pole handle, you can't beat a 


entirely superseding the old base-wax bicycle handlebar gi 
method. come rounded, change 
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good coat of wear-resisting base wax may 
be applied. 

The other process consists of burning in 
the wax. Put the ski in a vise and, taking 
one third of the length at a time, slowly 
heat the ski with a blowtorch. Keep the 
torch constantly moving and exercise ex- 
treme care not to burn the wood. At the 
same time, spread a thin coating of wax on 
the surface with a rag. This wax penetrates 
the pores of the wood. The wood may be 
heated to the point, but no more, where 
tiny bubbles appear on the surface; then 
immediately allowed to cool. The usual base 
wax and top waxes are applied on top of 
this wax treatment. 

At this time check the condition of the 
steel edges, if your skis have them. Replace 
bent or broken sections and tighten or 
replace loose or missing screws. Fill each 
hole with linseed oil before fastening the 
new screws in place. 

Examine your ski poles next. The shank 
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While the running surface of 
the ski is heated with the 
constantly moving blowtorch, 
the wox is spread with a cloth 


should be waterproof to prevent cracking. 
If a crack is starting, wrap wire or adhe- 
sive tape neatly around that portion, and 
varnish over the tape. 

Frequently the leather thongs holding the 
ring to the shank become stretched or worn, 
and lose their natural oil. Replace broken 
or stretched thongs, and rejuvenate with 
boot grease. Also inspect the ring itself. If 
it is. of rattan, it may need varnishing or 
shellacking. 

‘An inexpensive replacement for the han- 
die is the familiar bicycle handlebar grip. 
Slip this on the end of the ski pole, bore a 
hole through the grip and pole large enough 
to accommodate the wrist strap, and rivet 
the strap ends together to form a loop of 
the right size. 


Outdoor Wiring Accessories 


Because the common hard-rubber or 
composition variety of electric sockets and 
plugs tend to break up when exposed to 
frost, those used on lamp and extension 
cords intended for continuous outdoor serv- 
ice should be of the heavy-duty, soft-rubber 
type—J. M. 
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A Revolving Bird Feeder 
Built with Glass Sides 


THis sunny, snug bird feeder 


7 
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swings with the wind and protects 
its feathered patrons at their meals. 
Waterproof outdoor plywood is used for the 
roof, and white pine for the posts, floor, and 
sturdy ridge piece into which the galvanized 
pipe is inserted at the top. 

‘The panes of glass are set %4" into rab- 
bets 3/16” deep. The load is carried on a 
ball-thrust bearing, and a wad of oil-soaked 
cotton is plugged into the top of the pipe 


to keep the axis from squeaking as the 
shelter revolves with the wind. Finish with 
outside spar varnish in the natural wood. 
Add the lettering in bronze or aluminum 
with fine black borders. 

Locate the feeder out of the reach of 
cats, but not too high to replenish the grain 
and suet—DIck HIXoN. 


Three-Runner Snow Scooter Steered with the Feet 


i) _— =a 


These tricky little 
sleds add a new 
senso of adventure 
to coasting. A boy 
has to stretch out 
‘on the sled os if 
he were part of it 


Ordinary angle irons fosten the 
front runners to the top, but th 
reor runner is pivoted for steering 
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ANY boy can create a real sensation on 
his local coasting hill by appearing with a 
‘T-square scooter of the type illustrated. It 
requires only the simplest carpentry to con- 
struct. There are two rigidly fixed runners 
in front, and a single pivoted runner in the 
rear for steering. The runners are shod with 
light strap iron—H. 8. 
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Metal Decoys Aid in Spearing Fish Through Ice 


DECOYS to use in the sport of spearing fish through the ice 
from a fish house—a sport that is popular in many of the 
colder sections of the country—can be made as shown from 
sheet metal or heavy tin. The decoys may be from 3” to 8” long 
and patterned after any desired kind of fish. 

Cut the metal to shape with tin snips or cold chisel, hammer 
it flat, cut slots for inserting the fins, and solder the fins in 
place. Add extra solder under the frontal fins so that the decoy 
will glide downward when the control string is slack. Drill a 
few small holes along the top edge for inserting a small hook 
and swivel. 

For running the decoy, a stick about 18” long with a 6’ or 8° 
fishline is used. The hook and swivel are tied to the end of the 
line. See that the fins of the decoy are horizontal except the 
back edges of the frontal fins, which are bent up slightly. Bend 
the body of the decoy to form an arc so that it will travel in a 
circle of from 12” to 18”, Insert the hook of the control line in 
whichever hole permits the decoy to balance properly. The 
decoy may be left in its natural finish or colored, as preferred. 
A red head with a white body is a good color combination. 

‘The fisherman usually sits by the edge of the ice hole and 
gives the control line slow jerks with one hand so the decoy 2 
will travel in circles, He holds the spear in the other hand and es 
rests the tines at the edge of the hole until a fish is seen. The 
spear is ordinarily 4’ or 5’ long. 

Decoys of this type can also be used as 
summer bait by drilling a small hole at the 
nose and tail. Fasten a gang hook at the tail 
and a small swivel at the nose. Bend the 
decoy so it will travel through the water 
like @ crippled minnow.—D, E. LINDBERG. 


Skates Given Keen Edge with Half-Round File 


A SKATE sharpener can be made by clamp- _ ners of the skates across the rounded surface 
ing a half-round file between two wooden of the file. Select two sound pieces about 1” 
blocks in a bench vise and drawing the run- by 1” by 5” and saw a V-shaped groove the 
length of each block; then shape the groove 
with the edge of the half-round file so the 
file can be held securely as shown in the 
detail drawing. The channel should be equal 
in width to the runner.—JouN LAPIN. 


SKATE 


Screen and Storm Doors Hinged 
to Avoid Unnecessary Holes 


PUTTING up and taking down interchange- 
able storm and screen doors soon enlarges 
the hinge screw holes, making it necessary 
either to plug them or change the position 
of the hinges. To avoid this, I screw the 
hinges permanently to the door frame and 
fasten them on the screen or storm door 
with flathead bolts and nuts. Thus the hinges 
need never be moved during the life of the 
door, and the door frame is not mutilated 
with holes.—WILLIAM F. PETERSON. 
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PART Il 
By FRANK ZAIC 


'E ARE led to believe that extra- 

light balsa is best for model work 

to achieve maximum strength with 
minimum weight. This would be true if a 
model behaved perfectly from the first to 
the last flight, and did not meet unexpected 
obstructions. As a rule, however, models 
have to withstand severe and sudden shocks. 
A rigid spar cut from light balsa might 
crack under sudden impact because it lacks 
resiliency. In contrast, a spar cut from 
heavier balsa and of smaller cross section 
will bend under the impact. As the spar 
bends, it will gradually absorb the impact 
force, which is dependent on speed and 
weight. 

Selecting Balsa by Weight. For the ribs, 
bulkheads, sheet covering, shaping blocks, 
all balsa outlines, and other parts of a model 
which are not expected to carry sudden 
loads, use light balsa that weighs from 6 to 
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Balsa Wood for Model 


9b. per cubic foot. Spars, longerons, string- 
ers, struts, and all parts expected to be 
highly stressed should be made from stock 
weighing from 10 to 15 Ib. The grading from 
light to heavy, in each individual category, 
should be governed by the size and weight 
of the model. 

It may be helpful to know that the texture 
of the balsa varies from pithlike at 4 Ib. to 
almost hardwood characteristics at 20 Ib. 
The transition period seems to be around 
9 Ib. That is, balsa below this figure will 
tend to “snap” when overloaded, and stock 
above this number will tend to “kink” or 
break like hardwood. 

Not only weight, but quality is important. 
Balsa having intermixed hard and soft 
growth spots, dry rot, or wind shakes 
should be used only for shaping and carving. 
Stock that has deep scratches or saw marks 
should be sanded smooth. Cuts have a tend- 
ency to concentrate the entire load at their 
points and so break before the general over- 
load is reached. It is also poor practice to 
finish a job with coarse sandpaper. Such 
paper breaks up the surface fibers and pro- 
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ory RoT UNEVEN GRAIN TEXTURE 


Faults in Balsa 


S “SANDED BALSA 


“WOOD FILLER SANDED OFF 


Action of wood Filler 


A ne ee 
nick 


NICKED Stock 


Avoid Nicks anc Scrat 


duces deep grooves. After rough sanding, 
follow up with the finest grade you have. A 
glass-smooth, saw-cut surface is best. 

Workmanship. Use sharp knives and 
razors, Dull edges will tear fibers and pro- 
duce ragged ends. One secret of fine work- 
manship is to use light and generously sized 
balsa wherever curve cutting and shaping 
are needed. 

With hard stocks there is a tendency for 
the razor to follow the grain instead of the 
template. Also, thicker but light sheet stock 
allows generous use of fine sandpaper when 
removing the rough and high spots. Thin 
sheets, which tend to sag between supports, 
allow very little sanding, and the wood must 
be left in natural state. 

‘Wherever balsa is exposed to handling or 
weather, it should be treated with model 
dope or a similar liquid. The specific meth- 
ods for finishing balsa under various condi- 
tions are as follows: 

Thin Balsa Sheets. Ordinary dope will 
warp unsupported light sheets (all-balsa 
wings and tails) unless it is treated with 
castor oil to make it flexible. Add about ten 
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drops per ounce of dope. Mix well and allow 
to settle for several hours. Apply on a test 
sheet. If it still warps, add more oil; and if 
it remains tacky after an hour, add more 
dope. Apply two coats, and sand after each 
with 10-0 sandpaper. 

Natural Finish for Thick Balsa, (Motor 
sticks, glider fuselages, propellers, and other 
thick balsa parts.) Apply several coats of 
straight dope with in-between sandings with 
10-0 paper. To obtain an extra-strong skin 
like celluloid, add cement to dope. Use 
four coats with 10-0 sanding after the first 
two, and use wet 320 or 360 waterproof sili- 
con-carbide paper on the last two coats. Or- 
dinary sandpaper will clog up with thick 
dope-cement particles; nevertheless, the wet 
type of sanding cannot be used until the 
balsa has been well waterproofed by the 
early coats of dope. When waterproof paper 
is used in wet condition, it keeps its ab- 
rasive qualities much longer. For a fine 
finish, rub down the surface with a rubbing 
compound and polish with wax. 

Color Doping. (Solid models, boats, and 
other display items.) Apply one coat of clear 
dope. This will close the pores or grain 
trenches, but it will not fill them. It merely 
prepares the surface for wood filler. The 
function of the wood filler is to form a sand- 
able skin on the balsa contour. Sanding re- 
moves the filler from the high spots and 
leaves it in the valleys. So porous a wood 
needs several layers to do the filling effec- 
tively. Use filler prepared for balsa. 

Regular colored dope or several layers of 
dope-and-cement mixture may be used as a 
filler, but it will require more work for good 
results. Sand the first two layers of filler 
with sandpaper until the balsa surface is 
reached at the high spots. Add two more 
coats. Then use wet 320 or 360 paper. 
Be careful not to use it on exposed and un- 
protected balsa as it will produce blisters 
and cause delay until it dries. When the 
surface is filled sufficiently to have an un- 
broken look, it is ready for doping. 

For best results use thin color dope and 
apply it with a soft sable brush. Apply a 
coat and wait for about an hour before 
brushing on the second. Now wait for three 
hours before you smooth it with wet 400 
paper. If the work must be extra fine and 
rich, add more coats with in-between sand- 
ing. Do not start too soon with the dope be- 
cause it sets slower than the filler; and do 
not work too briskly or the friction might 
heat the dope and allow it to be rubbed 
away. 

After the job has been completed to your 
satisfaction, one or two coats of banana oil 
will provide a high gloss, which may be 
toned down to a more artistic “used” look 
with rubbing compound and wax. 
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ITH homemade models, or the simplest of chem- 
ical glassware, you can learn as much about 
heating plants in a few minutes as might take 
several seasons of costly experience. Principles illus- 
trated in these five easy experiments explain the “why” 


of important points in regulating and caring for a fur- 
nace or boiler. Ignorance isn't bliss on a cold winter day, 


for even the best heating system can perform only as 
well as its owner tends it. By understanding the way 
that it works—which will turn out to be surprisingly 
simple after all—he can assure himself during the cold 
months of a maximum of comfort and a minimum of 
— 


fuel cost. 


HEATING WITH HOT WATER, 
For the model heating 
Plant shown, a flask will 
serve as a boiler, a large 
tube as a radiator, a T 
tube open at its top as an 
expansion tank, and con- 
necting tubing as piping. 
Fill the flask with colored 
water, and the rest of the 
system with clear water. 
Heat the flask with a Bun- 
sen burner. As the heated 
water expands, it gets 
lighter and rises to the T 
tube. Then, cooling, it 
descends through the “ra- 
diator” and finally returns 
to the “boiler,” completing 
its round. Coloring the 
contents of the flask makes 
it possible to follow the 
path of the hot water 
in its course around the 
miniature set-up. 


re 


fore 
ie 


Colored water circulates in model hot-water plant 
. OIL IN WATER WASTES FUEL. Put some pure 
water in a flask, and bring it to a boil. Note 
with a watch exactly how much time this re- 
quires. Now try the same experiment with 
an equal quantity of water, to which you 
have added a few drops of oil. This time the 
water will take considerably longer to boil. 
Moreover, a higher flame beneath the flask 
will be needed to keep the contents boiling. 
‘The reason is that the film of oil upon the 
water increases the surface tension, making 
it more difficult to turn the water into steam. 
Similarly, new heating systems often waste 
fuel because of the presence of oil in pipes, 
radiators, and boiler tubes. In order to re- 
move the oil, the boiler must be “blown"— 
that is, emptied of water through a blow-off 
pipe while under steam pressure. Or a spe- 
cial compound may be added to the boiler 
water, which then is drained and replaced 
with fresh water. Care must be taken, how- 
ever, not to drain the boiler when there is a 
Bet ac hot fire in the firebox, otherwise the boiler 
Water conta! may be damaged. 
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SOOT ADDS TO FUEL BILL. Place a beaker con- 
taining a measured quantity of water upon 
a clean piece of sheet iron, and set the iron 
over aflame, Note the exact time it takes 
the water to come to a boil. Then coat the 
under side of the iron plate with a thick 
layer of soot, by leaving it for some time 
over a yellow gas flame. Using this plate, 
repeat the first experiment. You will find 
that it takes a longer time to bring the 
water to a boil, since the black coating acts 
as an insulator against the passage of heat. 
Innocent-looking soot in furnace flues acts in 
exactly the same way. Careful tests by heat~ 
ing engineers prove that a coating of soot 
only an eighth of an inch thick may mean a 
fuel loss of as much as twenty-five percent. 
It may be seen from this that cleaning the 
flues at proper intervals will result in a 
definite saving on the winter's fuel bill. 


TEST FOR HUMIDITY. Be- 
ing comfortable in 
your home, during the 
Winter, involves not 
only the temperature 
but also the amount 
of moisture in the air 
—the relative humidi- 
ty. To test it, note the 
reading of a ther- 
mometer; then wrap 
the thermometer bulb 
in wet cotton and hold it in the breeze of a 
fan. The thermometer reading will drop, to 
a level depending on the dryness of the air. 
‘When it has reached its lowest point, sub- 
tract the “wet-bulb” reading from the ordi- 
nary one. The accompanying graph will 
then show the relative humidity, which 
should be about forty percent, at ‘seventy 
degrees, for health and comfort. 
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(COFFEE-CAN FURNACE. Punch a few holes near 
the bottom of a can, to represent the ash-pit 
draft, and attach a tin tube for a chimney. 
With a candle for a fire, you have a heating 
plant in miniature, which can be observed 
through a window tightly covered with a 
piece of mica. Obstruct 
the draft holes or chim- 
ney, and the “checked” 
flame burns dimly. A 
fan breeze over the 
chimney opening in- 
creases the draft and 
brightens the flame, as 
does a “forced draft” 
produced by pointing 
the fan at the lower 
holes. Deflecting a 
breeze from the chim- 
ney, as at right, re- 
duces its effect. 


JANUARY, 1951 


HOME SCIENCE 


A layer of soot on the metal plote delays heating 


How a building obstruction cuts draft from a breeze 
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RADIO 


JEWEL PICK-UP NEEDLE 


The new crystal pickup below 
has @ permanent jewel stylus of 
fine soapy said to 
last a stylus is 


worded by @ spring mounting 
indicated by the pencil in the 
photograph) which prevents harm 
if the pick-up orm is dropped 


TABLE-LAMP RADIO. Built into the bok 
tive table lamp is a five-tube radio rec ha dynamic speaker. 
A knob controls the on-off switch, and tuning is accomplished by 
turning the revolving dial in the base with the tips of the fingers 


ite base of this attrac- 


a 


TINIEST RADIO TUBE is the 14-i 
shown below in contrast with a standard. 
ts plote-current dr so low that it cannot be 
measured on a milliammeter! These tubes are avail- 


of high-grade lacquer are supplied in a handy ki 
for touching up plastic and colored cabinets. The 
colors are walnut, ivory, black, red, bl 
holding the enamel have plasti 
brushes for applying it to cabi 
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HEAT-RADIATING TUBE CON- 
NECTOR, Designed to pre 
the glass seals of trans 
tubes from damage by over- 
heating, connectors of a new 
type are ted with vanes that 
give additional surface for heat 
radiation, The connectors ore 
evailable in four different sizes 


PICK-UP FOR DANCERS’ SHOES. Amplifying the tops in top 
dancing is a new job for pick-up units of the type commonly used on 
musical instruments. In the photograph above, the song-and-dance 
team of Valley and Lynne have the units attached to their insteps 


RECORD CHANGER. Any radio becomes an 
‘automatic phonograph when used with the 
strument shown below. Requi 

with the ra 


PERSONAL RADIO. Opening the lid of this compact 
portable radio turns it on automatically. The buil 

ntenna brings in broadeasts fro 
miles away. Its small size, light weight, 
power requirements make it ideal for outings and travel 
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ARRIED outdoors, the compact four- 
tube superheterodyne receiver 
shown at the top of the page is a 
sporty, summertime portable radio, 
finished in striped airplane-luggage canvas, 
and powered by batteries. But it takes a sec- 
ond look at the highly polished walnut table- 
model radio in the lower picture to be con- 
vinced that it is the same set, stripped of its 
sport clothes and formally dressed for winter- 
time use in your living room. As a table 
model, it is powered by house current, either 
alternating or direct. 
‘The secret behind this all-season radio lies 
in the construction of a canvas-covered 
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One radio takes the place of two. The polished wal- 
nut table model works on house current. Placed in a 
sport case, it becomes a battery-powered portable 


outer wooden cabinet, with a carrying han- 
dle and space for a battery pack, into which 
the walnut-finished main cabinet can be 
slipped. A handy plug connector simplifies 
attaching the batteries, replacing the power 
cord used for house-current operation. Di- 
mensions for making the cabinets are given 
in the accompanying drawings. 

‘The set's circuit uses a 1A7GT tube which 
serves as the combined second detector, 
automatic volume control, and first audio 
tube, A 1A5GT (Continued on page 227) 


By ARTHUR C. MILLER 
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LIST OF PARTS 


Electrolytic condens- 
ers: 40 mfd., 150 volt; 24 
mfd., 150 volt; 12 mfd., 
150 volt; 100 mfd., 50 volt. 
‘Tubular evndensers: .06 
mfd., 200 vit; .005 mfd., 
400 Volt (two); .01 mfd., 
600 volt (three); and 1 
mfd., 600 volt (two). 
‘Mica condensers, .00005 
mfd., and .0001 mfd. 
Adjustable resistor, 10 
watt, 2,500 ohm. 
Volume control, 1 meg. 
Carbon resistors: 1 
watt, 3,500 ohm; 4 watt, 
1 meg. (two: watt, 
50,000 ohm; % watt, 70- 
000 ohm; ¥% watt, 10 meg. 
14 watt, 2 meg.; 1 
,000 ohm.; and % 


Input LF. transformer, 
455 ke. Output, 455 ke. 
Oscillator coil, 455 ke. 
Padding condenser, 
00085 mtd. 

Tuning condenser, 2 
gang, .00036 mfd. 

P.M. speaker. 

Universal output trans- 
former. 

Speaker plug, battery 
cable, wafer socket, pow- 
er cord, octal sockets, loop 
antenna, tubes, switch. 


All details of the circuit ore given here. Note thot it is @ five- 
tube set on house current, but o four-tube one when battery powered 


How the ports ore arranged on top of the chassis. The grouping al: 
lows plenty of space for the loudspeaker mounted on the front panel 
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“CottersPin Locomia 
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Popular Science Interviews 
Photographer Harold Harvey 


|AROLD HARVEY has 

built himself a highly 

satisfactory life on three 
careers and a hobby. 

He began as an artist and 
illustrator, became one of the 
country’s best-known com- 
mercial photographers, and 
turned from that to an even 
more brilliant success in photo- 
graphic research; his best- 
known accomplishment thus 
far being the Panthermic 777 
film developer, presented commercially three 
years ago. The hobby, however, has re- 
mained constant. Harvey has been taking 
photographs for thirty years, and although 
he never has time for commercial assign- 
ments any more, he hasn't stopped making 
pictures. 

Every day of decent weather, the year 
around, Harvey emerges from his labora- 
tory-apartment in uptown New York and 


“Impressive Building Pattern” 


conscientiously roves the section for ex- 
ercise and fresh air. Invariably he drops a 
camera or two into his capacious pockets. 
‘The walk usually lasts an hour, and Harvey 
may take five pictures or five rolls. Most of 
these will be made for purely technical 
reasons—to check practical results against 
lab findings, or the cutting quality of a new 
lens. But Harvey's approach to photogra- 
phy is not altogether a matter of science— 
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he looks for humor, human in- 
terest, and pictorial quality as 
well. 

And what does this photo- 
graphic scientist shoot when he 
takes one of his camera walks? 
Well, take an imaginary stroll 
with him, looking over rough 
prints in his file and asking the 
simple question, “Why did you 
take that?” Here are the an- 
swers which explain why he 
felt impelled to make the vari- 
ous pictures that accompany this story. 

Cotter-Pin Locomotive: “That's the sort 
of thing we were doing ten years ago. Just 
an old locomotive over in the yards, but it 
made a composition. The texture is good— 
and to tell the truth, it fascinated me to see 
that locomotive wheels have cotter pins, 

Impressive Building Pattern: “The great 
Cathedral of St. John the Divine has endless 
photographic possibilities. I love to study 
its architectural details. This is simply an 
impressive building pattern.’ 

Amusing Contrast: “That was an amus- 
ing contrast—a pretty girl and the grinnin; 
face of Pan—sort of a Pan and Superpan. 

It Piles Up: “That's just an ornament over 
at Columbia University. It piles up—makes 
‘a nice composition.’ 

Small-Town Street: “That walk was in a 
town in West Virginia where I wandered last 
summer. The sleeping dog, the old man 
sitting there—they just added up to a 
perfect picture of a quiet, hot day on a 
small-town street.” 

Resolution of Detail: “That's a test shot 
I make every time I go by it. I find it use- 
ful as a gauge subject for negative grain- 
iness—the lines in the pillars won't show 
if the grain is just a bit too coarse.” 

Like many another topnotcher in pho- 


"Small-Town Str 
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Horvey shoots skyward 
at a cathedral buttress 


tography, Harvey began his 
training as an artist. Baltimore 
was his home town, and he stud- 
ied art there, at the Pennsyl- 
vania Academy in Philadelphia, 
then in Paris—about eight years 
in all. He began using a camera 
to make records of street scenes 
and architectural details. 

Gradually his interest in pho- 
tography, both as an art medium 
and a science, altered his earlier 
plans. By 1930 he was back in 
New York, a star photographer in the ad- 
vertising field, He was retained on the Ches- 
terfield account for three years, and is said 
to have been the first man to use a miniature 
camera (35-mm. film size) successfully for 
national ad pictures. His tiny negatives 
produced photos which were blown up to 
billboard size all over the country. 

Harvey wasn't especially happy as a com- 
mercial photographer, but he made enough 
money at it to finance his first experiments 
in the complex chemistry and physics of 
photography. He had some training in 
chemistry, but there was a lot to learn, and 
it was not until five years ago that he was 
able to put all his time into research. 

Harvey swears by—not at—the miniature 
camera, and uses it for anything from land- 
scapes or air views to microscope work. He 
uses four Leicas and two Contaxes, and 
that is not because he is a gadget-lover, 
either. Each camera is used with a specific 
lens, and Harvey will not interchange his 
lenses. He works to a degree of precision 
far beyond that wanted or needed by most 
photographers, and the very small tolerances 
provided by the camera manufacturers are 
much too big to suit him. Each of his tiny 
cameras has been carefully checked and ad- 
justed, each lens and range finder registering 
with the precision of a fine microscope. 


Try Type for 
Movie Titles 


OOD taste is the essence of titling 
amateur movies successfully. Titles 
must be planned and executed care- 

fully if the final film is to present a work- 
manlike appearance approaching the profes- 
sional. A small printing press, the cost of 
which is comparatively little, provides one 
of the best methods of making titles. 

For white letters on black backgrounds, 
use positive film and print the titles in black 
on white cards having a rough or matte 
surface. You can develop the film yourself 
very easily. 

If, however, you wish to use reversal film, 
don’t try white printer's ink on black paper 
—the letters will not be clean cut. Instead, 
print with colorless varnish, then dust the 
title with silver or white powder while it is 
still tacky. Another method is to print 
black letters on transparent cellulose tis- 
sue, and use the tissue as a negative to 
make a photographic print. If photo- 
graphs or magazine illustrations are to 
be used as backgrounds, reversal film is 
required, of course. 

Whenever possible choose a type font 
for the opening title that helps to convey 
the idea expressed. Several examples are 
given at the right. Special fonts can often 
be borrowed from a local printer, or may 
be purchased secondhand for very little. 

‘Most small commercial titlers for 16- 
mm. movies permit photographing a card 
of the size shown at the bottom of this 
page. When such a titler is used, the let- 
ters of the lead title should seldom be 
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fe film. Tonal 
Im is developed 


For low-cost titles, 
values are re 


more than 24-point size (approximately 
5/16” high). Explanatory titles throughout 
a film can be set in 14-point type (approx- 
imately %”) or a little larger. Choose a 
font of straight, clear type for these titles. 
Fancy types have no place in the average 
film except at the beginning and possibly at 
the end.—Joun H. Woon. 


WINTER'S 
WONDERS 


MEXICAN 
ADVENTURE 


Neuland 


Broadway 


Nights 


Barnum Bernhard Cursive Bold 


The title at loft may be used in any of 
the small commercial titlers. Below, a 
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Chaplin 
of Still 
Pictures 


By JOHN H. WALKER 


lO PROBLEM in pho- 

tography is tougher 

than that of turning 
out funny pictures con- 
sistently. 

Lejaren a Hiller, one of 
the greatest commercial 
photographic illustrators, 
has made something of a 
specialty of humor, achiev- 
ing brilliant results in a 
field that most commercial 
men avoid or neglect. He 
has two guiding principles 
for the job: 

1. Don't tackle a humor- 
ous photographic subject 
unless you are really in the mood for it— 
feeling well and reasonably happy. 

2. Unless a ready-made situation or sub- 
ject. presents itself, you are apt to get the 
best results by using yourself as a model. 

“You can’t force humor,” Hiller explains. 
“It's got to be spontaneous. Humor in pho- 
tographs usually must involve human be- 
ings, and that’s where you run into trouble 
with models. It’s hard for them to be spon- 


Lejoren o Hille 
humorous shots. He made this one originally for a Christmas card 


master of the lens, is his own model in his most 


taneous under the strong lights, with a lot 
of make-up on. 

“The average model is a clothes rack—no 
expression at all. And ‘acting’ isn't much 
good. Nine times out of ten it looks phony 
in a still picture. You have to try to make 
the model actually feel the emotion you 
want to show—or something close to it. 

“Sometimes I have to deliberately annoy 
a model, to get the proper angry expression. 


W | N $ 2 5 ? Do you hove a funny photo that starts the chuckles rolling among your 
fi 


nds? You probably do, and that’s why we are offering a prize of $25 


for the funniest photograph we receive from our readers before January 


with your 


FUNNIEST 
PHOTO 1 Saber dc 
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15, 1941. Dig into your file now . . 
provoking photo . 
353 Fourth Avenue, New York, N. Y. 


bring out your most laugh- 
=. and mail it to Photo Editor, Popular Science, 


Any subject, so long as it’s funny, will fill the bill. Limit your print size 
Single-weight, glossy paper preferred. No photos returne 
ion is fincl. In case of o tie, duplicate prizes will be awarded. 
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Or, if you want him to have a 
quizzical look, you can mumble 
instructions that he won't quite 
understand, and then catch the 
picture when he turns and 
strains his ears and wrinkles up 
his brow, trying to figure out 
what that dope over at the cam- 
era is saying.” 

In other words, when you set 
up and direct that kind of pic- 
ture, you have to be an actor 
yourself, And Hiller has found 
that some effects can be ob- 
tained only when you step into 
the picture and become your own 
model. In a big studio, of course, 
he can line up his picture and 
give the signal for an assistant to 
make the exposure. An amateur 
photographer can do the trick 
with a long extension cable re- 
lease; @ little practice will en- 
able him to conceal the cable and 
keep it out of camera range, 

And what are the principles 
for self-modeling? In the first 
place, Hiller reiterates that you 
have to feel like doing this at 
the time. Second, try to do as 
little pretending as possible. If 
the picture is to show you drink- 
ing from a cup, have some water 
or tea and really drink it. (Nat- 
urally, this technique is condi- 
tioned by the length of the cam- 
era exposure, unless you are tak- 
ing movies. 

Third, use the technique of ex- 
aggeration, but use it with care. 
If you want to look annoyed or 
startled, try to feel that way, 
then pour on the expression a 
bit more. (Americans cultivate 
the polite habit of concealing 
emotion, and most of us develop 
better poker faces than we 
realize.) 

‘The lighting of your picture 
can make a tremendous differ- 
ence, and Hiller says it seems 
to follow a law of gravity— 
down lighting tends to direct the 
mood of the picture down, to 
make it softer and quieter in 
feeling, while bright lighting 
from below pushes the picture 
up, gives it a mood of greater 
brilliance and lift. 

How much the photographer's 
spontaneous mood can have to 
do with a picture is well shown 
by one of Hiller’s latest and 
greatest humorous photos. It 
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Stillfully chosen accessories help a lot, as in this cose 
where Hiller enacts the port of o disconsolate horn player 


Although his face is actually rather mild and di 
he has learned how to contort it into a variety of "mug 
covrrsst ov arco cloauirres 
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represents an old-style 
stage magician having 
his troubles with card 
tricks and egg tricks, 
‘This picture is being 
widely used as an ad- 
vertisement and is re- 
garded by expert pho- 
tographers as a classic 
of its type. 

The story behind it 
is that Hiller never 
made that picture as a 
commercial job. He 
knocked it off for his 
own amusement, plan- 
ning and modeling the 
pose himself, to be used 
as a family Christmas 
card, Friends in the ad- 
vertising business saw 
the card and fell in 
love with the picture. 

“A man making faces 
is one of the oldest and 
surest bits of humor in 
the world,” Hiller ex- 
plains, “and it helps a 
lot if you have a funny 
mug to begin with.” 

His own “mug” isn't 
naturally funny—you'd 
describe him rather as 
mild and dignified. But 
it is highly mobile. He 
can twist, wrinkle, and 
grin. His iron-gray hair 
can be plastered down * 
for effect, and he is 
gifted with a moderate- 
ly long nose which a 
little make-up and a skillfully planned high 
light can transform into a regular W. C. 
Fields-Jimmy Durante schnozzola. 

Just when Hiller began making funny 
faces on a serious scale he can't remember. 
He suspects it all dates back to a brief, 
stage-struck experience years ago. 

Hiller’s family originally came from 
southern France. He was born in Milwau- 
kee (nearly sixty years ago, although he 
doesn’t look it). He started out to be an 
artist, and still paints in the backgrounds of 
the elaborate sets against which many of 
his advertising illustrations are shot. 

Early in the game, however, he became 
fascinated with the possibilities of the cam- 
era and helped pioneer the modern art of 
illustrative photography. He has been rated 
a top-notch photographer for more than 
thirty years, and is credited with being the 
first man to use the camera successfully in 
illustrating magazine fiction. 

He is vice-president of the Underwood & 
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man making fac 
bits of humor.” In thi 
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COURTESY OF AMERICAN O11. COMPANY 


of the oldest and surest 
helped by down lighting 


Hiller says, “is on 
example the mood 


Underwood agency, and works in a crowded, 
barnlike studio not unlike a movie set, near 
the East River in midtown New York. 

Hiller claims every man should try to 
have two jobs—to carry a spare profession, 
you might say, in case one goes flat. His 
‘own extra job is writing. 

Some of his current photographic jobs are 
so complex that he considers them problems 
in applied science rather than photography. 
On a recent job, for example, he had to show 
a native riding a speeding surfboard on the 
crest of a blue wave. Three chemical com- 
panies were consulted in an effort to de- 
velop something that would look like white 
sea foam but stand up long enough to be 
photographed under power lights. In the 
end Hiller solved the problem himself by 
mixing salt with fire-extinguisher foam; the 
foam itself disappeared, but left the outer 
coating of salt in place. It was still there, 
looking fine, when they knocked the set 
down a week later. 
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Mropax sunlight 
and three shrewdly placed blue flash 
lamps gave William W. Morris, Poru- 
LAR SCIENCE staff photographer, just 
the illumination he needed for the full- 
color picture of the Curtiss dive bomb- 
er SBC-4 reproduced on this month's 
cover. He had to stretch full length 
on the ground and shoot with a one- 
arm grip on his 4” by 5" Speed Graphic. 

‘The photograph of this training 
dive bomber was taken at the Floyd 
Bennett Field Naval Reserve Base, 
Brooklyn, ‘N. Y. The exposure was 
made on daylight Kodachrome—f/11 
at 1/25 second. An Abbey flash gun, 
with two tandems or photoflash ex- 
tensions, was used. There was one 
bulb at the camera to illuminate 
underneath the cowling. Another was 
held by Editor Charles McLendon so 
-as to throw light on the yellow strip 
under the upper wing and on the face 
of the pilot, Lieutenant-Commander 
Don F. Smith, U.S.N. (in circle). 
‘The third lamp was clamped to a 
camera case where it would lighten 
the underside of the fuselage. Twelve 
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shots were made from various angles, and a 
crew of Navy mechanics shifted the plane 
around as required for the best lighting and 
background effects. 

Photographer Morris has had wide ex- 
perience in such work, He was in charge of 
photography at the New York World’s Fair, 
1939 and 1940, and was formerly chief 
publicity photographer, United States Navy, 
where he served from 1915 to 1923. 
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Devices FOR 


FRAMES KEEP PICTURES CLEAN. Fitted with windows 
of transparent cellulose acetate, the frames shown below 
protect photographs mounted in on album. Backs of the 
frames are gummed for attaching to album pages. Made 
i they my also be used for preserving 


stamps, newspaper clippings, and other display material 


EXPOSURE-METER BRACKET. Using 
meter and a camera ot the sor 
easy by a metal bracket whic! 
toched to the tri of the camera 


is ot- 
d 


ENLARGER DODGER. Here 
is @ versatile dodger for the 
amateur who does his own en- 
larging. A wire handle with o 
small clamp on its tip holds 
any one of nine pieces of red 
celluloid which cover a wide 


WATER FILTER. Mode 
in the 


specially for u 
darkroom, the fil 
di seen at the 
can be attached to any 
faucet. Its parts, shown 
in the first photograph, 
include several screens 
‘ond a filter disk made of 
cellulose fiber. When the 
filter disk becomes foul 
os the result of use, it 
can be cleaned by plac- 
ing it in a bottle of clear 
water and shaking 
orously, then pouring the 
water off with a stra} 
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CAMERA Uotho 


CORNER CUTTER 
With this tool, the 
‘amateur can mount 
a photograph 
quickly in an album 
without 


sired position on 
the album page and 


developing trays, gloss printing frames, 
cand other darkroom equipment by a clean: 
ing preparation in paste form. The cleaner 
is applied with a damp cloth, after which 
the article is rinsed off and allowed to dry 


TRIPOD AND NECK POD 
are combined in the accessory 
shown at the right. The com- 
era is screwed onto the end 
of a rod which can be either 
supported on three legs os 0 
table-top tripod, as seen in 
the firt photograph, or hung 
around the neck by the stra 

attached to its lower end. 


ighi ches long, 
ot it felds into © compact 
bundle measuring about ten 


adjustable. For con 
the strap con be 
by taking 


way camera-steadying effect 
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ted to re- 


duce the need for retouching i ortraits, 
panchromat handy stick form in 
© kit cont shades of complexion foundation, threo 


thedes of powder, lip rouge, eyebrow pencil, ond eye shadow 
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Five Lenses in One 


BY ARTHUR TRAUFFER 


F YOU can pick up a secondhand anastig- 
mat lens of the symmetrical, four-element, 
air-spaced type* or salvage one from some 
old camera, you can have a lot of fun ex- 
perimenting with it. Mounted in a camera 
with ground glass and double or triple ex- 
tension bellows, it will serve as a makeshift 
convertible lens of five different focal 
lengths. 

Completely assembled, as intended by the 
manufacturer, the lens is suitable for regu- 
lar work. The front and rear cells, used 
separately, provide two different long-focus 
lenses that give large images of distant 
objects. In addition, the front and the rear 
positive elements—that is, the convex ele- 
ments—form separate short-focus lenses for 
making greatly enlarged copies (macropho- 
tography). Thus there are one ordinary, 
two long-focus, and two short-focus lenses. 

It goes without saying that a single cell 
or a single element is subject to optical 
aberrations and must be stopped down 
sharply. It will also be found that the speed 
of either cell, when used separately, will be 
considerably slower than the speed of the 
complete lens. All the illustrations were 


TA well-known lens of this kind is the old 
Anastigmat (Eastman) series {7-7 and £/6.3, 
is'no longer made for hand Kodaks.. Others are’ 
Avia rz Apochromat Artar. Goers. Celor, 
Dogmir, Goers Gotar, Goerz Syntor, Graf An: c 
Gundlach (Cnofocal type), sSteinhell (Unofocal type), 
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Two pictures tok- 
en from 

place with 
some camera, one 
with the comple’ 
lens, the other 
(right-hand view) 
with the front 
Jens cell alone 


the 


they oct in a pinch 
‘5 one ordinary, two 


long-focus, and two 
short-focus lenses 


by using only the rear positive lens element 


made from a lens removed from an old 
£/7.7 post-card size folding Kodak purchased 
secondhand for a few dollars. The focal 
length of the complete lens is 6%", and 
the parts are shown in a diagram above. 
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Photographic 
Paper Box 


HOTOGRAPHERS can save time in 
enlarging by keeping the projection 
paper in a light-tight, self-closing 

box or desk like the one illustrated. This 

makes it unnecessary to open several 
envelopes each time a sheet is needed. 

‘The box has two compartments each for 

8" by 10” and 11” by 14” paper, as well 

as places for test strips. The design is 

such that the box may be used vertical- 
ly or even screwed to the wall if bench 
space is limited in the darkroom. 

1 the principal parts are cut from 

\" plywood. Groove the sidepieces to re- 

ceive the partitions, which are %" fiber 

or pressed-wood board, Glue and nails 
are used to join the pieces together 
tightly enough to be lightproof. Block 
off the partitions with narrow strips of 
wood so that each compartment is 
slightly oversize for the paper it is to 
contain, The extra space is used for 
the test strips. 

Fit the cover over the box and drill 

a small hole on each side in the lower 

back corner. Small roundhead screws 

pass through these holes into the box 
and act as pivots for the cover. To 
make the cover self-closing, a spring 
is used on each side. This is shaped 
from 1/16” piano wire by coiling it 
three times around the shank of the 

pivot screw and bending the ends at a 

right angle to fit into two holes, one 

drilled into the cover, the 

other into the box. i 

‘As the grain in most 
plywood is attractive in 
itself, the only finish re- 
quired on the outside is 
shellac and varnish. The 
accompanying photos | 
were taken before the in- | 
terior was painted, but 

as a precaution against 

any leakage of light 

around the cover it is ad- 
visable to give the inside | 

a coat of flat black. Of 

course, the outside of the 

box may also be painted, 
if desired. Choose 

serviceable color that will 
not reveal finger marks. 

—FRANK McCarry. 
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How to Get a Dog to Pose Alertly 
apye ye oe 

OR taking more alert and animated pictures i i o? 
of your pet dog, this electric “birdie” is a 
great help. It consists of a doorbell screwed on 
a board that can be mounted on a folding lamp 
stand. A tin-foil lure is 
hung on the gong hammer 
by means of a loose wire 
loop. Properly adjusted, 
the lure will climb up the 
vibrating hammer when 
the bell is rung, and then 
slide down when it is 
stopped. A buzzing sound 
instead of a ring can be 
obtained by cutting a 
notch in the rim of the 
gong and turning it so 
the hammer vibrates with- 
out striking the metal. A 
flash gun, connected to the 
bell by means of an ex- 
tension cord, serves as a 
compact  battery-and- 
switch unit. Short buzzes 
or rings, sparingly used 
to maintain curiosity, get 4 a 
the best attention-hold- re oy's Chattrlladl eo 
ing results—J. M. by @ vibrating tinfoil lure 


Wet Reel from a Roll- 


Quickly over an Electric Lamp 


A smmpLy made tank-reel drier will greatly in- 
crease the usefulness of your roll-film tank. You 
often want to start developing a second film while 
waiting for the first one to dry, yet cannot do so 
because it is impossible to thread the film if the 
reel is the least bit moist. The device shown is a 
sheet-metal or heavy 
cardboard tube of suf- 
ficient size to permit 
the reel to slide down 
inside. To prevent the 
reel from slipping down 
too far, a pair of wires 
are inserted as shown, 
or any suitable form of 


7 i, support may be used. At 
Simple Accounting System fh? .cttom of the tube, 


Keeps Track of Cut Film peta = i ase: 


You will not run out of cut nega- tric lamp. 
tives unknowingly if you use the © The empty film-tank 
simple accounting system illustrated reel will dry very quick- 
above. Each time you take one or ly provided you shake 
more films from the box, subtract the as much water as pos- 
number from the old balance and then sible from it before you 
mark the remainder on the margin of place it in the tube.— 
the box cover. RUSSELL J. HUNT. 
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| New Delta 10 Saw 
Is the Z 


Designed after 7 
years of study, re- 
search and experi- 
ment—7 years of 
analyzing the defects 
in existing designs 
—of testing, re-test- 
ing—7 years of mak- 
ing model after model—this 
new Delta 10” Tilting Arbor 
Saw is as near the perfect tool 
as modern engineering can 
make it. Thousands of users 
agree that it offers numerous 
exclusive advantages and an 
operating efficiency never be- 
fore attained! 


Here Are Some of the Fea- 
tures of This Remarkable 
Tilting Arbor Saw 


Generous sized table 20" x 27" 
(with wings, 27” x 36"). Handles 
work up to 50” wide and 3¥ 
thick. Powerful, fully enclosed 
motor; highly efficient Texrope 
drive; rigid, scientifically designed 
housing; perfected raising, lower- 
ing and tilting mechanism; pat- 
ented, double-face, double-lock rip 
gauge; exclusive precision auto-set 
miter gauge; patented ripping ex- 
tensions; “sealed-for-life” ball bearings 
and many other features. 


Send for Latest Delta Catalog 


Acomplete guide book to power tools which not 
only lists the complete line of Delta “Quality 

wood and metal working tools—but shows you 
the important points to look for in all power 
tools. (Also send for Project Book No. 7 
crowded with new projects, including working 
drawings, photographs and full instructions.) 


NA 
634 EAST VIE! 
MILWAUKEE> 
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Inside Secrets 
) of 
FY Delta Quality 


“PRECISION GRINDING” 


ing seats, etc. 01 
chines, witere ‘accuracy’ to 
Close. limits is important, 
are kround fo size, Turn 
ing to size is" good enough” 
for many manufacturers 
Delta machines! Precision grinding to size, after 
an extra operation, It costs more money —and yo 
s You can see nickel plating on the outside of the me 
chine: But in a bearing or bearing seats, it provides a fit that is." 
over” instead of only on a comparatively few high spots. TI 
‘means that ball bearings do not become loose in service. Precision 
grinding produces a cleser ft, to more exacting tolerances, which 
Fetns that ‘fits are uniformly good, and that true interchange: 
ability is of ; 

‘The extra accuracy obtained by preci 
ized when it is realized that the ordina on 
Delta arbors and spindles is three-ten-thousandths of an inch, and 
in many instances this tolerance is held to one ten-thousandch, 

Before you buy any light machine tool, make sure all parts t 
vially aifect the accuracy and life of your machine, are precision 
round to size! 


DELTA MANUFACTURING COMPANY (Dept. 8141) 
600-634 E. Vienna Ave, Milwaukee, Wis. 

‘Gentlemen: Send me the latest Delta Catalog listing the complete line 
of Delta Lathes, Circular Sawn, Band Saws, Jolaters, Seroll Saws, Shapers; 


Sanders and Drill Presses, C1 enclose Toe (stamps or coin) for Ww 
please send me the new Delta Project Book No. 7. 

Address 

OF Checie here if Sou are Delia ‘user naw." 
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Sponge Rubber Pad on Printer 
Furnishes Perfect Contact 


Do you have trouble in pressing your 
photo prints in perfect contact against the 
negative in your printer? If so, remove the 
old padding from the printer head and re- 
place it with a sheet of sponge rubber %” 
thick. Use casein glue because the heat 
from the printer lights might soften other 
adhesives, such as rubber cement. Use a 
steel brush or sandpaper to clean both 
surfaces and wipe off the dust before gluing, 
Leave the printer head under a weight over- 
night for the glue to set. 

Rule 14” squares on the rubber with 1%” 
spaces between them. With a sharp safety 
razor blade, cut along the 44” lines between 
the squares and remove the %" strips. The 
spaces thus provided allow the squares to 
spread easily and make contact with the 
negative and mask when the printer head is 
depressed.—R. D. MURPHY. 


Removable Labels for Bottles 


PHOTO chemical bot- 
tles are more easily 
labeled if the name or 
number of the formula 
is lettered on a square 
of white double-weight 
paper and fastened to 
the bottle or jug with a 
rubber band cut from 
an old inner tube. Such 
a label is easily read, 
and it can be removed 
when the bottle is to be 
washed. The date on 
which the formula was 
mixed can also be writ- 
ten on the label. 
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Please mention Porutan Sctexce Moxtuty when ‘eriting to adeertisers 


All the Kodak 35 precision 
plus coupled range 
at Spe= 


features 
finder. Kodak An : 
jal f/3.5 lens; 1/200-second 
Sa oie shuuer. Modera 
photofinishing leads to black- 
End-white prints 244 x 4 inches. 
Also takes Kodachrome (full- 
color) Film. 


120 


CINE-KODAK EIGHT Mo 
Gives you 20 to 30 black- 
and-white movie scenes— 
each as long as the average 
newsreel scene—on a roll 
of film costing $2, finished, 
ready to show. Also loads 
with Kodachrome (full- 
color) Film. 
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DEALER presents five 
Holiday Headline. 


KODAK VIGILANT SIX-16 
) Supermatic Shutter 


KODAK MONITOR SIX-16 

(Special f/4.5) Supermatic Shutter (Speci 
One of the greatest ‘An instant hit—with self-erect- 
214 x 4ti-inch pictures. Kodak ing front, retracting body shut- 


‘Anastigmat Special f/4.5 lens; ter release, two view finders. 
1 /400-second Supermatic shut- Precise Kodak Anastigmat 


ter, Double-exposure preven- 7 /A.5 Special lens, 1 /400-second 
tion, Film-centering device. 4 Supermatic shutters 
Exposure counter, 


neras for 


high-sp 
Pictures, 2% x 444 inches. 


KODAK BANTAM f/4.5 


Gives you the speed and 
‘Anastigmat Special f/4.5 lens, 
shutter. Modern photo ishing methods lead to 
Huckand-white pictures 2x4 inches. Also 
takes full-color Kodachrome Film. 


precision of the Kodak 
1 /200-second 


Kodaks from $3.95; Ciné-Kodaks from 
$29.50. At your dealer's . .. Eastman 
Kodak Company, Rochester, N. Y- 


Only EASTMAN makes the KODAK 


JANUARY, 1951 Please mention Porvtan Sctexce Mi 
weNcE MONTHLY when writing to advertisers. 
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‘SPIRAL 
SCREW DRIVER 


byists oF anyo! 
takes pride in erul 
tools. “Yankee” quality. 


dle ihr Sccesores 
jon 330H Accessory Pak 
(Seat dealers) epotains 
Gountersiak and Sy! Bie? 


“YANKEE” TOOLS 


make better mechanics 
North Bros. Mfg. Co., Philadelphia, U.S.A. 
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Easily Assembled Magnifier 
Aids Ground-Glass Focusing 


ASSEMBLED in a few minutes, this mag- 
nifier aids in accurate ground-glass focus- 
ing. The upper and lower hoods are cut 
from an old inner tube, and the magnifying 
glass is from a cheap pocket magnifier. 
Draw a paper pattern for the two hoods, 
which are identical, and cut the rubber to 
match, Fasten the edges of the cones with 
rubber cement, A reénforcing strip of inner 


sucuty tube about 4" wide is 
o thar? THAN then cemented to the 
DISTANCE 


inside of each of the 
seams. 

‘The cones are finally 
cemented together at 
their small ends, and 
the magnifying glass 
is cemented in place. 
It can be made more 
secure by cementing a 
narrow strip of inner 
tube above and below 
it inside the two cones. 
—Roserr Scorr. 


FROM LENS 
JOGROUND 
4 USS 


Sg LONGER 
THAN LENS, 
CIRCUMFERENCE 


Spilled Hypo Causes Injurious Dust 


WHEN developing in the darkroom, always 
be careful not to splash any hypo solution on 
the floor. Hypo dust may result when the 
water evaporates, and cause spots on sensi- 
tized materials. 
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Short-Focus Lens from Camera 
Adapted for Use in Enlarger 


I WISHED to use the 3” lens from my min- 
fature camera as a projection lens in my 5” 
by 7” enlarger, but discovered that the bel- 
lows would not rack close enough to the neg- 
ative carrier. An adapter made from dis- 
carded film-pack backs solved the problem. 
Cardboard patterns were cut to obtain the 
proper size, and allowance was made for 
folding over on the edges. A lens flange was 
purchased from a camera supply house and 
soldered in place, The possibility of light 
leaks around the edges of the adapter where 
it fastens to the lens board was eliminated 
by the application of auto-top patching ma- 
terial, which was flowed into the joint. A 
coat of dull black paint finished the job. 

‘The use of this adapter enables me to pro- 
ject to 12” by 18” from a double-frame 35- 
mm. negative. No dimensions are given, as 
these would vary with the focal length of the 
lens and the shape of the lens board of your 
enlarger.—BRUCE BORN HOLT. 


Pinholes in Small Negatives 
Removed by Double Spotting 


PINHOLES in small negatives, caused by 
dust particles, are rather difficult to opaque 
and often necessitate considerable spotting 
on the enlargements. After placing the 
paper in the enlarging easel, drop the red 
filter safe light in position and turn on the 
current so that the pinhole spots are visible. 
Carefully apply soft lead pencil to these 
spots. Remove the filter safe light, make the 
exposure, and develop in the usual way. The 
lead penciling may be rubbed from the print 
while it is in the hypo or erased after the 
print is dry. The spots will appear white 
and can be eliminated by careful spotting. 
This is much easier than trying to remove 
black dots with opaque retouching paint or 
an etching knife. 
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sminum Long Angle Lathe 


Tire vast differences in file-tooth construction, 

1s indicated by the four files above, show the 
importance of selecting the right file for the job. 
Example: For the brass-filing job pictured here, 
the specially designed Nicholson Brass file is being 
used . . . because its shortangle upcut teeth pre- 
vent the file running off the work and keep the 
file clear of chips, while the long-angle overcut 
breaks up the filings. 

Nicholson makes a file for every purpose—from 
the tiniest jewelers’ to the largest foundry file. . « 
from general-purpose to special Nicholson or Black 
Diamond files for working on vario tals and 
other materials toward variously desired results. 
Consult your hardware dealer or mill- 


supply house about the files you need. stilso, 


NICHOLSON FILE CO., Providence, R.1. U.S.A. 
(Also Canadian Plant, Port Hope, Ont) wa 


NICHOLSON FILES 


FOR EVERY PURPOSE 


SEND FOR any of the interesting items of file infor. 
imation listed in coupon below (check ones wanted). 


NICHOLSON FILE CO. 19 Acorn St., Providence, R.1., U.S.A. 
Send me () Free book, "A File for Every Purpose.” Teche 


dry Castings [) Die Castings 0 Lathe Filing () Die and 


. 
1 1 
| Steerer | 
i ‘Model Making (X. F. Swise Pattern). ! 
1 
1 
L. 


P. W. 
REPAIRS 
FURNITURE . 


Plastic Wood handles like putty—hardens 
into lasting, wood. Makes quick, yet perma- 
nent repairs 10 broken 


furniture, resets loose 
drawer pulls and casters. 
Incans or tubes at Paint, 
Hardware, 10f Stores. 


ith! shack sal’ 


10-DAY "ite" TRIAL fe toesenae 


ware 


FREE 


DREMEL MFG. €O., be ‘cATALoct 
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FARA, Racine, Wis. 
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Full-Size Blueprints 
for Building Models 


HEN you build a ship model, full-size 

blueprints are of inestimable help. 
You can take dimensions right off the draw- 
ings and compare the completed parts 
directly with them in respect to size and 
shape. Plans are available for about fifty 
different models, 

We also have blueprints drawn to scale 
for many other projects. A few of them are 
listed below. Our complete list will be sent 
free upon receipt of a self-addressed, stamp- 
ed envelope. 


MODELS 
Brig MALEK ADHEL, 207 hu 
and-plank or solid-buill construction, 
'304-305-306-R. 
Chipper Ship ina Bottie, 31-139." (50, 
Clipper Ship SOVEREIGN OF THE SEAS, 2014 

ull, §1-52-53-R. 


CONSTITUTION 
58-00-R 

Cruiser U.8'8. INDIANAPOLIS, 12° ong, B16... “las 
New "Beaiord Whaleboat, with complete equip: 
0 

jeer SWALLOW, a Baltimore Clipper, ia” 
'228-229-230-R. - 1.00 

Racing Yacht, 20° Marconi-rigged sailing’ model, 
1-1 50 
Spanish Treasure Galleon, 34° joni, Veit... 50 
Trading Schooner, 17%" hull, ‘50 
T's Battiesnip TEXAS, 9” bull 107-108-160-900. 3°00 


BOATS 
E> Cabin Cruiser, 17° long. welghs 750 
Tp., for use with outboard or inboard 
ative, '356-357-858-850-F. 
Folding Duck Boat 
Fisherman's Outboard Boat, 9"'3” oF 1 
‘weighs 115 of 160 Ib., foF motors from 3 to 16 
hip. ean also be rowed, 344-345-R. 
High-Speed Boat for Small Outboard ‘dotors 
11” long, 257-R. 

Motorboat-Rowboat, i3* jong, with decked hull 
for use with outboard of inboard drives, 147. 
Plywood Dinghy, 9” 7" long, weighs 60 to'75 I 
an De rowed, sailed, ‘or used with small out- 
board motor, 387-388-R. - 18 


(Continued on page 213) 


POPULAR SCIENCE 


New Index 


ists Every Article | Build this new, modern 


of Interest to Home Craftsmen UNIT FURNITURE 


designed for Casco by Russel Wright 


APPROXIMATELY 

900 pages of Poru- 

LAR SCIENCE were 

devoted to home, | 
workshop, and 

other service ma- | 

terial during 1940, 

POPULAR and the 1940 Home 
SCIENCE [Workshop Index | 

P lists every item. 

Whether you wish 

to locate plans for 

a desk or read what 

Gus and Joe did to 

put out an auto fire, you'll find the Index an 
instant aid in finding the article. Just send 
ten cents and a long, legal-size (No. 10) 
self-addressed envelope to Popular Science 
Home Workshop Index, 353 Fourth Avenue, | 
‘New York. 


Plans for the Workshop 19 PUROM @ BASIC DESIGNS! 


(Continued from page 212) 


NIT Furniture brings “assembly line” speed 


Racing Sailboat BLACKCAT, 13° 4* long, weighs to your workshop. Build any number of units 
250" 1b, Marcon! Pigged,.331-322-325-1 2.00 ‘ 
Sectional’ Rowboat, 9” 8” ‘long; can be used with you need. Assemble them to make the furniture 
dy 340-341-R. 


*9 | you want for living room, dining room or bed 
73 | room. Each piece of furniture brings you the finest 
‘0 | in modern design, by a famous industrial designer! 
seurictaierrae Complete working plans and directions for 
Colonial Writing, Desk, 3° @° high building Unit Furniture and 21 other professionally- 
and 31 8" jong, 21 2 | planned projects are available free to Casco users. 
ombination Bench aid iit 

Tavie, tno turning), at...» a9 | Bree book offered below tells how you get them. 
‘as | Send for your copy mow. It's more fun to build 

‘areulnr top with “| beceer-designed, better-planned Casco Projects. 


9° 8" long, for 


‘Cabinet, and 

6" dia 
turning), 24 
Sewing Cabinet of 1812. 178A 


po te) 
Fibiting al ang Bah ei : 2 |FREE....soox or new 
bechamel 4 CASCO PROJECTS FOR 1941 


Automatic Lighthouse Night Lamp 
USS und Pelican Design Sewing Kit. 250A 
Bird and Animal Patterns, 56. 

) Electric Train, Horse, and DoilHouse, 14 

Perpetual Star Chart, 214 

Projector for Photo Prints and Pictures, 250A. 

Sandpaper Cabinet, Saw Horse, Tool Rack, Haid: 
‘Serew Rack, and Machinist's Hand Vise, 368A. 


16 pages. Illustrates 24 modern 
and traditional pieces by Gilbert 
Rohde, Russel Wright and Her- 
man Hjorth. Tells how to get 
free plans. Includes other helpful 
home workshop information. 


Cane Prajets are spews 


iy Cusco Powdered 


(Gin the ond, 


POPULAR SCIENCE MONTHLY 
353 FOURTH AVENUE, NEW YORK 
Send me the blueprint, or blueprints, numbered 


CASEIN COMPANY OF AMERICA, Dept. PS-181 
"350 Madison Avenue, New York, N.Y. 


Send me a copy of the mew, free 
T am tnelosing. dotiars. CASCO PROJECTS” by return mail. 
Name News 


Street... 


Adres 


——_—— a 
‘Save 2c... stick coupon on penny post card. 


City and state, 
(Please print your name and address very clearly) 
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‘A Shop Full of Tools In One! 
For Mechanics and Hobbyists 

tor 
Drilling + Grinding + Carving 
Polishing" Sewing’ « Eagraving 


Sanding - Routing 
COMPLETE - : J 
ExcLusive! 

FINGER 

‘RIP 


with 35, ocessories 


Hf bought 
separately 


‘pact Tor fine work, all materials, 
A sconderful otftto gtre or gett 

GLASS 
Casco Ps Dept, P.8., Bridgeport, Conn, 
‘Bend Kit $1486. Cheek (] MO, [) enclosed. Send COD. 1] 


PLASTICS 


My deater's name 


My name, adress, 


fa ‘You'll be proud of the satin 
2 smooth, professional finish 

You will produce with 
ZEPHYRPLANE JR.—easler and faster—and you'll get 
more pleasure out of your work when you ellminate the 
tiresome job of hand-sanding. Easy to handio—welghs only 
9%; Ibs., pertectly balanced for uniform pressure on the 
‘entire sanding surface. Never any ripples, ridges or seratetes. 
‘Ideal for wood or metal. Link-belt drive. Toweh control lever 
makes belt-changing easy. Works from auy light socket. 


SKILSAW, INC., 4777 Winnemac*Ave., Chicago 


‘SEE IT AT YOUR HARDWARE OR MILL SUPPLY DEALER'S 
OR WRITE US TODAY FOR FULL INFORMATION! 


214 


Please mention Porutar Science Moxtuty when writing to advertisers. 


Submarine Chaser Is Added 
to Construction-Kit List 


ECAUSE of the tremendous interest in 

models of war vessels at the present 
time, POPULAR SCIENCE has just added a 
submarine chaser to the list of construction 
kits available. The prototype of the model 
pictured above cruised from New London, 
Conn., to Bermuda, the Azores, Portugal, 
and France; and operated from’ Plymouth, 
England, to attack many U-boats during 
the first World War. 

The model is 20%" long, and was scaled 
3/16" to 1’ from official U.S. Navy plans. 
The kit contains a precision-shaped hull, 
raw materials for deck and spars, and all 
the finished fittings, such as propellers, ven- 
tilators, guns, ladder, blocks, bell, stan- 
chions, and the like. Kit 128, $7.00f. 


MARIONETTE 
OF DOPEY. That 
comical little fellow, 
Dopey, in Walt Dis- 
ney's animated fairy 
tale, “Snow White 
and the Seven 
Dwarfs,” is pranc- 
ing across movie 
screens once again. 
Thousands of the- 
aters are reviving 
the picture, and our marionette kit will pro- 
vide a timely Christmas gift. All the parts 
are completely finished and can be put 
together in about half an hour. Kit 12, 
$1.75t (reduced from $2.25). 


MINIATURE COLONIAL KITCHEN. 
‘The entire family can share in the fun of 
putting this model together. The tiny room, 
accurate in every detail, is 21” long, 7” high, 


POPULAR SCIENCE 


GET THIS 
BIG FREE Book 


” New ‘Syst % e i 
Z belie niet a 3 
LK'S i Ze fades Sg 
MA Yi awa Rete wchon : ao 
60 POWER TELESCOP’ " = 
iz totescepes In one. stone. 
ceva 


aoroe mage ttctor: eae 
aes LEARN 
a = RADIO! 
se Sonar teeta ot 


‘NCS\FOR YOUR CL 
-4> a . 


WRITE TODAY FOR NEW FREE CATALOG! 


BASTIAN BROS. Dept. 83, Rochester, N.Y. 
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THE PRIZE GIFT fox 


JUNIOR, DAD 
and GRANDPA 


Does just about everythin 
one metals, wood, alloys. 
Pinaties. horn bore, ‘glass 
Re. Uses 300" diferent ac: 


cessories. to grind, drill 
polish, cut, carve, rout, 
Saw, "sand, sharpen, en 


Brave. 
ORIGINAL AND FINEST HOBBY TOOL. Nothiny 
like ‘a Hardee to keep boys happy. Gives men a rea 
hobby making useful and beautiful gifts or things to 
Sell—ship, train or plane models, ‘costume jewelry. 
Wood carvings, puppets, initialed tumblers, engraved 
trays, ‘ete. 

‘Why-with a Handee a fellow can set up shop wher- 
ever there Is an electric outlet. Be sure to give a 
Handee this Christmas, or get one for yourself. 


Order on 10-days money back trial 
De Luxe Model 25,000 r.p.m. with 7 accessories 
$18.00 postpaid. Standard Model 18,000 F.p.m. 
With 3 accessories $10.75 postpaid. 
HANDEE HOBBIES—Scale drawing plans of 
fascinating new projects, 2c. for 
portfolio of 10, 


Send for free 64-page catalog 
‘about Handee Products and their 
Wide application in crafts and in- 
dustry" all over the world. \ 


ss TSAO, WHEEL & MEG. CO. 
‘S: Abordeon 


os ANDES 


TOOL OF 1001 USES 


at are ee 


tore nai 


Plugs Into 
Hebe Sache 


Kits Make Fine Gifts 


(Con 


page 214) 


and 5” deep. See P.S.M., Nov. '40, p. 206, for 
a complete description. Kit 13, $2.00. 


EARLY COLONIAL TAPROOM, So 
great was the interest of our readers in the 
Colonial Kitchen that POPULAR SCIENCE now 
offers an Early American taproom. De- 
signed to a scale of 1” equals 1', the new 
model depicts a typical tavern scene. All 
the activities that today are divided among 
hotel lobby, lounge, writing room, bar, and 
dining room went on in this single low- 
studded room. Here the gossip of the coun- 
tryside was told and retold; the old room 
furnished the setting for political, civic, and 
military conferences. 

The kit contains walls, ceiling, floor, fire- 
place, and clock printed in four colors on 


heavy cardboard; thin wood from which can 
be jig-sawed the flat pieces for the table, 
bench, and chairs; turned chair rungs and 
uprights; finished metal andirons, tongs, 
sconces, jug, lamps, and tankards; dowels, 
wax, glue, and pins. Kit 14, §2.90. 


SOLID MAHOGANY BOOK TROUGH. 
Any member of your family or a friend 
would appreciate receiving a beautiful book 
trough. It is 22%" long, 9%” wide, and 
24%” high. The kit contains all the neces- 
sary wood ready to assemble, and finishes. 
Kit 4, $5.30*, 


“HOBO HANK” WHITTLING KIT. Any- 
one who enjoys carving things with a pock- 
It contains a 


home because it has 
Baulpped with 
is tne 


L$; BRACH MFG. COR! 
st, 


‘Newark, 


KEMKIT SCIENTIFIC CORP. 
297A Brides 31. Brook 


oun, Telescopes,” Microscope, 
2; Blotogical -needs,” ote 
Chemicals, Sciex Sead for etalon 


1. WINN, MFG. "CO. 
Depts 101— 124 W. 23 Ste BLY.C. 


. It Is Easy 
To Be A Contractor 


ce 
1940 
EDITION 


SAVE 60% SfunsinsvnY FLUORE: CENT f FIXTURE s* 
UTILITY LIGHT anita. eee z 


rm wi rea ee 
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Py EASIEST TOOL TO USE 


BECAUSE IT HAS A Flexib! 


575 


YEAR 
AROUND PLEASURE.Z, 
AND SERVICE 


Duro Hand Grinders make t 
gift for friend of ¥¢ 
the tundiest 


aipemlined abe thle pate peer armanet AY Oe 


If, your dealer can't supply you, send order to 
factory. Also ask for Grinder literature. 


DURO METAL PRODUCTS CO. 


DEPT. Wisk — 2649 N, KILOARE HLLINOHS 


Your p 


sent power bill will buy a WITT! 
that produces power and light f 
KW fe up to 7 
size’ for every need. 2500 to 30000 
watts; 1, 2 and 4 cylinders, Write 
today for finance plan, literature 
‘and name of dealer. 


‘WITTE ENGINE = ‘awsne “crt, MOL 


ERS GLUE, GLOUCESTER. 
‘crimes ROGERS GLUE, GLOUCEST 


Qn “ROGERS 


hed iy ‘A TON OF STRENGTH IM EVERY DROP: 


row clue 
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Kits Make Fine Gifts 
‘Continued from page 216) 


master model of “Hobo Hank” so that all 
one has to do is to copy the model cut by 
cut on the stenciled pine block. The figure is 
5%" tall. Kit 10, $1.50. 


MODEL OF THE “ALABAMA.” A dec- 
orative miniature of the famous Confederate 
raider will enhance your mantelpiece or 


serve as a present anyone would enjoy re- 
ceiving. The model has a 2114” hull and is 
28” over all. Kit 108, $8.20*. 


Note: If you live west of the Mississippi River, add 
50 cents to prices marked with an asterisk (*) and 29 
Cents to prices marked with « dagger (t. 

‘The above are just a Yew of the many construction 
kits avallable. Send a stamped, self-addressed envelo 
for a complete list iilustrating all our ship ‘models. 


Popular Science Monthly, Dept. 11A 
353 Fourth Avenue, New York, N. Y. 


Please send me Kit for which I 


inclose (or send .0.D. 1) 
Name 

Address 

city State 

(Prease print your name and address very clearly) 


ou save the C.0.D. charge by sending your 
remittance with this ‘order. Remit. by "money 
Order, check, or registered. mall. This offer is 
fade only in the United States. Also see note 
above. 
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AMERICA’S FINEST— 
MOST POWERFUL 


ELECTRIC LANTERN » 


80 to 100 HOURS LichT 
jolt Dry Battery 


jets oF write tor 


LTA ELECTRIC COMPA: is 
400 W. 33rd ST, MARION, INDIANA Balicry 


SAVE! PRECISION Bult HOME woop. 
WORKING MACHINERY 


NOW 
AT pOMESr BRIBES! 


Ea ie A 
TRAFFORD PLASTICS 


For catalog, samples, 48-page Trafford Portfolio, “send 
Zee Getursads on ist $100 "srder). Experimental “it 
ds rtatord, Dept. 790, 460 Worthington St. 


Choose from World’s Largest Line of Power Tools! 
ww Latent Catalog covers Metal and Woodworking 

‘motors for every. purse. Write 

211 South Ave., Piaingeld, N. J 


DRIVER Engineerec POWER TOOLS 


home-study courses 


ture gasoline engine that really 


REAL ENGINE VALU E—incinr cir ony 


Mass production methods and enthusiastic 


‘This is a miniat 
Seception have etatied ws to reduce the price, ern $85.09 ot ally to the KEW LOW PRIGE OF 


ae vane th iiius 


ORDER TODAY_26 HOUR SERVICE! 
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raved instructions. gaa tank. te 
vedriver and 30 edd. 
fate of 6c for Jumbo catalog, 


" 


GHQ MOTORS, Dept. S, 40 East 21 St, New York, N.Y. 


to advertisers. 
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AMERICA'S Santa Claus 
is the genius of mod- 
er production, That's 
what makes possible Univex high-quality 
instruments at prices like these — prices 
so low they fairly shout: “Li's a gift!” 


“GUARANTEED movie camERA 


ay 24 


Movies that Cost 
Jess than snapshots! 
World's 
‘8mm, movie camera with 

optical view 
15.6 lens. Uses 
69¢ Univex Ciné film. 
Written guarantee. Mod- 
el P-8 projector, $16.50. 


NEW, FAST “CORSAIR 


with built-in photofiash synchronizer 


mo G2 Li 


Imagine a double- 
frame 35mm. can- 
id with £4.5 lens, 
stoppingto1/200th 
second — at 30 low 


FAMOUS “UNIFLASH” __. 


a oe 


completo with detachable flash unit 
" Positive synchronization, 


ea ‘Automatic Bulb Ejector, 


60mm, Vitar lens. An all- 

Purpose camera for night 
UNIVEX MERCURY —Only candid with guaranteed accu 
rate shutter speeds of 1/20%h to 1/1000tH second—fes- 


‘or day, indoors or out! 

{uict umlly Found aly in cameras 3: $109 and wo= for 

istmas Offer—FREE with every M: 

Gury—a daylight film winder and 2 daylight loadi 

cartridges, permitting use of any type 33mm. bulk film. 
UNIVERSAL CAMERA CORPORATION 

New York — Chicago — Hollywood 


bi vex AMERICA'S GREATEST 


CAMERA VALUES 
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Mercury Switch Controls 
Alarm on Darkroom Timer 


Tus darkroom timer consists of an inex- 
pensive alarm clock and an improvised mer- 
cury switch. Cut off 14" from the jaws of a 
spring-type clothespin and round the inside 
of the jaws to fit the knurled knob by which 
the hands of the clock are turned. ‘Take a 
bicycle spoke and turn on one nipple to leave 
enough of the threaded end to slip through a 
hole drilled in one side of the clothespin; 
then screw on a second nipple. A hole should 
be drilled in the other side of the clothespin 
large enough to slip freely over this nipple. 
‘The opposite end of the spoke is bent to 
form the indicator arm, An arrow is sol- 
dered on as illustrated. 

Now coil a piece of spoke to hold a small 
vial as shown. The top coil is pinched 
smaller to hold the neck of the vial, and the 
end of the wire is bent to form an axle for 
the vial to swing on. Run this end of the 
wire through a small shackle bent from 
brass and soldered to the indicator arm. A 
drop of solder on (Continued on page 221) 


The mercury-switch ossembly clips on the knurled 


knob of the clock ond turns with the clock hands 


POPULAR SCIENCE 


The contact 3 
inserted in the vial 


How the switch is ossembl 
pass through the cork, wi 


the end of the coil wire keeps it in place. The 
bottom of the coil wire is bent at the same 
angle as the top wire, forming a stop which 
tips the vial as the assembly is moved 
around. 

Some mercury is placed in the vial, which 
is fitted with a rubber cork. Wires that form 
the contact points are inserted through the 
stopper and bent as indicated. The stopper 
is inserted so that the points are on the 
underside of the vial as it tilts. Very flexible 
wires are soldered to the projecting ends of 
the contact wires and connected to the house 
doorbell circuit or a separate circuit. The 
bell will ring when the arrow reaches the 
position shown in the photograph at the be- 
ginning of this article, so all that is neces- 
sary is to clip the assembly to the knurled 
knob with the indicator arm set back the 
number of minutes desired, 


Heavy Corner Angle Converted 
into Serviceable Tilting Top 


AN ORDINARY heavy corner angle forms a 
serviceable tilting top for a camera tripod. 
‘The tripod screw passes through one of the 
holes in the angle, 
and a nut fastens 
the angle. Cut the 
head from a ma- 
chine screw of a 
size to fit the tripod 
socket of your cam- 
era, and insert it. 
By passing this 
screw through one 
of the holes in the 
other leg of the 
angle and adding a 
wing nut, you can 
lock the camera se- 
curely at any angle. 
—GeoRGE Horst. 
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ff DO YOUR OWN DEVELOPING 


0 places 


ePHoTooe 


previ the necewory esiontial, Val 
‘ot $3.95, here's real money-saving you 
wont to miss ot this low price 

BE SURE YOU SEND for cotol 
‘comeros and equipment. 


$2, 49 


wept. 9ACI—100 Sisth Ave.,New York N.Y. 
ish FREE Camera Catalog No. 81. 
enclose $.-—.—. Rush my order. 


| name. 


Bavoness 


bobby? Do yoo want 
3 bosineas wt hore! Make 
HENTS, for’ yourself 

| coders Yo eve fs. 


ease "ANY 


IDEAL-X, 148 West 23 St., New York SIZE 


Bass FOR HIS 
At BARGAINGRAM Hew 


//34SS CAMERA CO. 


ff W. MADISON ST..CHICAGO.ILL 


VALUABLE TREATISE ON 
PHOTO ENLARGING 


fusely illustrated. 

y_ information on 

enlarging, difusing, dodging, 

double printing, photomonta; 

toning, spotting and mount 

Send 10¢ coin to cover cost of mailing, etc. Big photo 
catalog free. Write Dept. PS141. Act now. 


BURKE & JAMES, Inc 


223 W. MaDi CHICAGO, ILLINOIS 


— ONLY 


2) $395 


50 POWER 
REFLECTING TELESCOPE) 


Amazingly Low Priced 
Study the wonders of tke nearene_the | 
foals the Sign te planeta | 
ore GREY PORES E | | 
MONEY POR YOURS! 


The > 
of Saturn 


The Moons 
of Jupiter 


t Mfetime. Guaranteed that you see the Moons of Jupiter. Cs 
fuged to take telescopic pictures and as 2 spotting scope for 
AeLoagter: Gomplete aiid teady fore. Nothing ie fo 
‘BAYS’ OREM TRIAL hush bly si.0@ now. Pay bat 
Dllis dostage when postman delivers. Keep ten dave 1/not 
‘han delighted, return telescope and nioney will be refunded. 


Cincinnati, Ohio 


WATCH this publication for 
announcement by UNIVERSAL 
CAMERA CORPORATION of its 
spectacular program for 1941! 


NEW-— 1941 
SHIP MODEL BOOK 
Send 25¢ for your Copy today. 

Mlussrated, 


i Maat $2.80 
MODELS 


New York City 


een e 


= 
Ego). iiebuved tou Mobes | 


ef oes saw mcn:co,, 3542X-2 Male St, Kaneas City, 
WHEN YOU BUY FLASHLIGHT BATTERIES DEMAND 


“EVEREADY” FRESH DATED BATTERIES 
‘The word ‘'Ey is the ‘trade-mark of National Carbon Ce., Inc. | 


WOOD CARVING and WHITTLING, 
AN ARTISTIC HOBBY FOR ALL 


This brand new manual shows you how to do 
every kind of wood carving. How to carve jewel 
boxes, picture frames, trays, chests, furniture, ete. 
How to do chip carving, level surface carving, 
incising, earving in relief. Carving human and 
animal figures in the round completely explained | 
and simplified. 256 Pages. Fully illustrated —full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 


Popular Science Monthly Dept. 11 


353-4th Ave. New York, N. Y. 
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Printed Matter Split in Two 
to Preserve Both Sides 


PHOTOGRAPHERS sometimes wish to make 
a contact print of a picture or printed mat- 
ter, but cannot do so because there is print- 
ing on the other side of the sheet. One solu- 
tion is to split the paper in two. ‘This is not 
at all difficult. Paste a piece of cloth or 
very strong paper to each side of the sheet 
to be split. When dry, pull the two pieces 
asunder violently and without hesitation. 
Part of the sheet will be found to have ad- 
hered to one, and part to the other. Soften 
the paste in water, and the pieces can be 
easily removed from the cloth. 

‘The process can be used in various ways. 
If it is desired to paste in a scrapbook a 
newspaper article printed on both sides and 
there is only one copy, it is convenient to 
know how to split the paper. The printing 
will be legible, but somewhat duller than 
it was originally.—J, C. BRANSTETTER. 


Determining Exhaustion Point 
of an Acid Fixing Bath 


Every photographer realizes the value of 
using fresh hypo to fix his prints, but he 
often throws away the solution when it is 
still good. A quart of acid fixing bath is 
suitable for 2,000 sq. in. of print surface if 
care is taken to dip the prints in a stop 
bath before transferring them to the fixing 
bath. This means that 273 prints of the 
2%” by 3%” size may be safely fixed before 
throwing out the solution. Approximate 
figures for other sizes follow: 2%4” by 44”, 
188; 3%" by 44", 144; 3%" by 514”, 111; 
4” by 5”, 100; 5” by 7”, 57; 8" by 10”, 25, 

Keep the bath on the acid side by adding 
a few drops of pure acetic acid occasionally. 
You can use blue litmus paper to test for 
acidity—it should turn red. Keep the tem- 
perature of the solution at about 70 deg. F., 
because sulphur is precipitated at higher 
temperatures. This causes yellow stains to 
appear later. —J. H. W. 


Lacquer Protects Movie Film 


APPLIED to one or both sides of 35- or 
16-mm. movie film, a new lacquer effectively 
protects them from scratches. The coating, 
rather than the film itself, receives the sur- 
face wear. When this has gone far enough to 
affect projection, the lacquer, according to 
the manufacturer, can be removed and a 
new coating applied, making the film as 
good as new. 
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Plywood Hook Holds Diffuser 
in Front of Photoflood Lamp 


A DIFFUSING cloth can be hung in front of 
a photoflood lamp by means of a single 
hooklike bracket jig-sawed as shown from 
14” plywood. It hooks on the reflector rim 
and holds the cloth far enough out so that 
it will not be scorched.—JosEPH WILLIAMS. 


Flattening Work for Copying 


To HOLD an original picture or document 
flat when copying with the camera, cut a 
piece of corrugated board a little larger than 
the copy and use a spring paper clip on each 
corner as shown,—J. H. DUNNEWIN. 
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Gus Tackles a Tough One 


(Continued from page 142) 


‘You never know what you'll find. Let's go!” 

‘They disconnected the clutch pedal, and 
methodically went about removing the 
clutch. All of its working parts seemed to be 
in perfect condition. The thrust ring fitted 
snugly. There were no projecting rivets. 
The clutch shaft was in alignment, and 50 
were the bearing seat on the clutch sleeve 
and the throw-out yoke. 

Gus said something under his breath. 
Harry laughed. “It sure does me good to 
see you stumped," he said mockingly. 

“Go right ahead and enjoy it!” Gus told 
him. “There's something screwy about this 
job. Well, there's no sense in wasting more 
time on the clutch. It’s all right.” 

‘They put back the clutch and replaced its 
cover. Then they started to reinstall the 
transmission—but for some reason it didn’t 
slip smoothly into place. 

“Now what?” Gus grumbled. “Hey, look 
at this!" He pointed at one of the hangers, 
which also acted as a rear engine support. 
It was badly bent. “There's the cause of 
that darned noise!” 

Harry examined the support. ‘Then he did 
some thinking. “I don't get you," he con- 
fessed at last. “The hanger’s bent, of 
course, but what—” 

“The front end of this car has been 
wrecked,” Gus said, “and that darned 
Magruder didn’t have sense enough to tell 
me about it. Look—this cross member is 
bent, too, on the same side. Whoever 
botched up the repair job forced the bent 
hanger into place on the bent cross member, 
‘That cocked the engine a little, and cock- 
ing the engine took most of the road play 
out of the drive shaft. Putting the brakes 
on hard caused the engine to move a little 
on its rubber mountings. That further de- 
creased the amount of play and caused that 
grinding noise. I knew there was some- 
thing screwy about this job!” 

“Well, what'll we do now?" Harry asked. 

“Go home and go to bed,” Gus said. 
“First thing in the morning we'll straighten 
that cross member and put in a new hanger 
to replace that bent one—and that'll be the 
job! Maybe I won't tell that champion- 
collecting Magruder something when he 
calls up! He'll find our time on his bill, 
but I might have gone to a movie tonight 

“You might have,” Harry agreed. “But 
you know darned well that you enjoyed thi 
a lot more than you would have a movie. 

Gus grinned. “Sure I did,” he said. 
like a sweat-and-cuss job once in a while— 
they get you up on your toes!” 
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Plastics in the War 


(Continued from page 84) 


the Channel on night raids, the gunners who 
man the machine-gun turrets at the tail sit 
enclosed by transparent plastic windows 
and surrounded by plastic aids. Even the 
vital ammunition conveyors, carrying car- 
tridge belts to the machine guns, are now 
produced from synthetic resins. According 
to advices from abroad, aircraft manufac- 
turers in England recently conducted a sur- 
vey, listing every possibility for replacing 
metal with materials created in the labora- 
tory. In each new design, plastics play a 
greater part. 

At the De Havilland plant, near Hatford, 
England, a steam press capable of exerting 
a giant’s grip of more than 4,000,000 pounds 
pressure is turning out laminated spruce- 
and-Bakelite blocks for the manufacture of 
propellers, Another wood-and-plastic prod- 
uct, known as Jabroc, supplies the material 
for producing dies used in the fabrication of 
sheet steel and aluminum alloys. Such dies 
will endure more than 2,000 pressings with- 
out losing their shape. In the aircraft in- 
dustry, where changes in design are fre- 
quent, the ease with which such plastic dies 
can be made is of great importance. Bear- 
ings and gears, produced from textile-mill 
waste material impregnated with synthetic 
resins, are reported in wide use in wartime 
German factories. A feature of such plastic 
gears is the fact that they are self-lubri- 
cating. 

‘A few weeks ago, in a New York City lab- 
oratory, an American inventor demon- 
strated a new type of leakproof fuel tank 
for fighting planes, Firing pointblank, he 
sent .45 caliber bullets crashing through the 
gasoline container. Each hole was sealed 
promptly by the swelling action of a latex- 
and-plastic layer which lines the walls. 

Of all the widespread wartime applica- 
tions of synthetic resins, the one with the 
most dramatic possibilities is the present 
concentrated effort to produce plastic 
planes. The vision of streamlined fighting 
ships pouring from the production line has 
caught the popular imagination. In many 
parts of the world, engineers are tackling 
the problem in deadly earnest. Recently the 
Glenn L. Martin Company, one of Amer- 
ica’s largest producers of bombers, estab- 
lished a fellowship for plastic-plane re- 
search at the Mellon Institute, in Pittsburgh, 
Pa. Howard Hughes, famous round-the- 
world record holder, is reported to be build- 
ing an experimental bomber of plastics in 
his Los Angeles factory. The Timm trainer, 

(Continued on page 226, 
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STOP 


Your Worries About 


Rupture 


Why put up with days... months... YEARS of 
discomfort, worry and ‘Learn ‘about this. per= 
fected invention for all forms of Teducible rupture, 
Surely you eagerly CRAVE to enjoy life's normal 
activities and. pleasures once again ‘with the 
Haunting feor of rupture banished from your thoughts 
"With no more suffering from an iILAtting, ROUR= 
ini Burning. hard-pad truss, “Over' 3,000,000. persona 
before you have used the BROOKS Appliance, Enjoy 
the comfort and ‘safety of the Patented Alr-Cushion 
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Cheap-Sanitary-Comfortable 
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complete security. ‘The BROO} 
Itself to every body. movement, 
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GOOD TOOLS 
NEED GOOD OIL 


When you work with tools, 
they must be in working con- 
dition, 3-IN-ONE Oil keeps 
tools clean and bright. It oils 
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against harmful rust and 
tarnish, Get it at Hardware, 
Drug, Grocery, 10¢ Stores. 
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Plastics in the War 
‘Continued from page 225) 


another California product, has already 
flown. Eugene Vidal's Summit monoplane 
is nearing tests at the Bendix Airport, in 
New Jersey. 

Vidal and Col. V. E. Clark, two American 
pioneers in the plastic-plane field, are both 
men of wide aeronautical experience. Vidal, 
up to 1937, was Director of Air Commerce, 
in Washington, D. C., and Clark was in 
charge of the aircraft-procurement division 
of the Army during the first World War. 
Each has his own ideas of manufacture, but 
the basis is essentially the same. 

Strips of plywood are treated with a 
thermosetting plastic, that is, a synthetic 
resin which, like Bakelite, softens when heat 
is first applied and then hardens into an in- 
soluble and infusible mass with continued 
heating. The strips are then placed on a 
mold, and mold and plywood are slipped into 
a heavy rubberized bag. Inside a steam 
chamber, the pressure of the steam forces 
the bag against the plywood, while the heat 
softens and then hardens the plastic. The 
bag applies pressure equally on all parts of 
a curved surface, a thing virtually impos- 
sible to accomplish with a hydraulic press. 
Thus, in a single operation, a whole wing 
or fuselage can be turned out. 

Such airplanes, “made in rubber bag: 
have many advantages. They are not af- 
fected by weather, funguses, oil, water, or 
gasoline. They are free from internal 
strains, Because they have fewer parts, they 
are easier to repair. Another important 
feature of their design is the fact that the 
wing and fuselage surfaces are as smooth 
as glass. It takes more than forty horse- 
power just to pull the rivet heads on a mod- 
ern all-metal skyliner through the air. 
Plastic construction would save power and 
increase speeds. Bombers could fly faster 
and training planes could be powered with 
smaller, more economical engines. 

While mass production of such machines 
lies in the future, many authorities believe 
that the development of plastic planes will 
constitute one of the major advances of this 
war in which synthetic resins play such 
varied roles. 


Bones Broken by Exertion 


It is possible to break a bone by violent 
muscular exertion, according to Dr. Frank 
P. Strickler, of Louisville, Ky., who recently 
reported six cases of the kind in his own 
experience. However, Dr. Strickler adds, 
such accidents are extremely rare. 
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Summer-Winter Radio 
(Continued from page 193) 


For outdoor use, the table model rests on a shelf 
in the larger cabinet. Below it is the battery pack 
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INVEST A QUARTER 
‘YouLL NEVER REGRET 
IN ATRIAL CAN OF 
WELDWOOD 

WATERPROOF GLUE 


Its Cold-Setting Rot-Proof, 
Quick-Acting, Plastic 
‘You've never known a glue 
like WELDWOOD for 


strength and everlast 


WATERPROOF GLUE. mak 
solid, permanent joint, dowel, 
{ny mount, or seal stronger chan the 
The GLUE thet doesn’t Wet GWOOD GLUE cones in 

WELDWOOD GLUE comes in 
know its own strengtls powder form; mixes instantly with 
cold tap water, ready for use; no heating, no waiting, no 


Bother. Jo ‘Perots material to other porous oe non 
cous surfaces. Sets up a few hours after application, 
Glue of a Million Models, furniture, household 


repairs, patterns, boats, aircraft, cabinet work, inlay, overlay, 
doweling, joining, mounting, makes workable wood putty. 


UNITED STATES PLYWOOD CORP. 


616 West 46th Street, New York 


At your hardware dealer or send 25e. SPECIAL 
MANUAL, chock full of facts and ideas, 
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This top-chassis view shows how tubes are arranged 


feeds into a five-inch permament-magnet 
speaker through a universal output trans- 
former. As the reader follows the circuit 
diagram, he will see a fifth tube—the 
117Z6GT—which serves as a rectifier, when 
the set is using A.C. house current, to su 
ply the necessary direct current. The 
current flows through a 2,500-ohm, 10-watt 
resistor and a 60-milliampere pilot bulb, 
which serves as a fuse to protect the fila- 
ments of the tubes, and does not light when 
the batteries are in use. Plate current is 
supplied through a 3,500-ohm, 1-watt resis- 
tor and two electrolytic condensers of 24 and 
40 microfarads, respectively, and 150 volts 
each. 

‘The two iron-core, intermediate-frequency 
transformers are peaked at 455 kilocycles 
and measure only 14” by 344”. At the back 
of the 1-megohm volume control is a D.P., 
8.7. switch for turning off either battery or 
house current. 

The 5” by 8” loop antenna behind the 
cabinet is held in place by three small 
screws. Notice that the speaker is attached 
directly to the front of the cabinet and that 
its frame is grounded to the chassis. 
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| BE OUR REPRESENTATIVE 
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If you can spare an hour a day you can earn extra dol- 
lars taking care of Popular Sclence Monthly new and re. 
newal subscriptions in your locality. Complete _instruc- 
tions. and ‘supplies will be: sent free. ‘Send your name 


EUGENE WATSON, Popular Science Monthly, Dept. 11 
353 Fourth Ave. New York, N.Y. 


Every Man Out of a Job 
CAN NOW 


Go Into BUSINESS 
for HIMSELF! 


Write to Popular Science Monthly about this plan 
which puts you into your own business. Be our repre- 
sentative. Get our wholesale rates and see how you 
can really make money taking subscriptions for Popu- 
lar Science Monthly. More than half a million men now 
read this fast growing magazine, Show your copy to 
others and take orders. Every order gives you a real 
good profit. Some agents travel all over on th 


profits and pile up good bank accounts too. Wri 
| and get details of this good business plan, 
be surprised at the money you can make. 


SIGN AND SEND THIS COUPON 
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POPULAR SCIENCE 


$150 + $300 
EXTRA PROFIT 
MONTHLY 


with this Hours 


IT’S EASY TO GET BIG 
PROFITS WITH HOBART 


Old Bill says... 0 Seteensmne 


ITH a couple of discarded 5" or 6” pul- 

leys, machined as necessary, and various 
lengths of pipe for sidepieces and crossbars, one 
cam weld a good shop truck in no time at all, 


To cut sheet alumivum, brass or copper with- 
out burrs, a hack saw or hand saw must have 
very sharp, accurately set teeth. 

When drilling a deep hole, the least wear in 
the drill-press spindle will throw you off even if 
the drill point is perfectly ground. The safest 
procedure is is to drill 1" deep, line up a jig bush- 
ing, and sweat-solder it t0 the work. 


You cam generate a ‘radius either way in @ | 
lathe by making an offset tool holder to replace 
the tool post and also using longer T-bolts for 
the compound so to insert springs under the nuts. " 
When corrosion resistance is a factor, it is often | yeast 8c 
more economical to make certain parts of stain- 
less steel than to plate a cheaper material. 


The radiator handwheel used in the modern 
home is made of molded plastic and has many 
economical applications in the small machine 
shop. 

To make a milling cutter perform better when 
it has a substantial number of teeth in propor- 
tion to its diameter, give the teeth a 2-deg. alter- 
nating cut, which will produce somewhat of a 
shearing action. 


TWiS VALUABLE 
BOOK ON 
ARC WELDING 


A universal vise in a shaper, plus the con- 
venience of the latter's tool-post slide for angular | —=——— 
settings, will give the machinist a combination 
that no regular milling machine can duplicate. 


Sones. 


Metal spraying is not only most economical for SUT Bee 


rebuilding bearings, but it usually makes them 
twice as tough as they originally were. 


In turning or boring monel, nickel, and in- 
conel metals, it is better to take a deep cut and 
light feed than a light cut and heavy feed. 
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copy 
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Locating Electrical Trouble 
in a Toy-Train Transformer 


HEN a toy transformer of the kind 

used to operate model railroads gets 
out of order, the trouble is usually caused 
by a broken connection. Plug in the trans- 
former and hold it close to your ear. If no 
hum is heard, the break is in the 110-volt 
wiring, and the trouble can often be found 
at the point where the cord passes through 
the porcelain bushing in the case. Generally, 
the copper strands of the wire break, leav- 
ing the insulation intact, so no defect is 
visible. This can be repaired by removing 
the cover of the transformer, cutting out the 
defective section of wire, and joining the 
ends together. If possible, solder the new 
joint and insulate it carefully with a layer 
of rubber tape, then friction tape. Some 
transformers are filled with pitch and in 
repairing the wires it is necessary to dig 
them out with a penknife, taking care not 
to break them. 

If the transformer hums but no current 
is obtained from the terminals, the fault will 
be found in one of the low-tension wires 
leading to the various binding posts or the 
speed-control switch. 

A transformer that has been continuously 
short-circuited will burn out. This condi- 
tion can be detected by a burnt smell, 
charred wiring inside. There is no w: 
repairing a burned-out unit except to rewind 
the coils, and in nearly every case this is 
not worth while.—H.V.L. 


Printer’s Brass Rule Makes 
Accurate Straightedge 


HAVING occasion to rule a number of long 
lines, I tried to buy a straightedge that was 
straight. I looked at scores of brass-edged 
rulers 18" long, and the best of them had a 
bow of over 1/16”. The only satisfactory 
ones I could find were steel straightedges 
at artists’ and draftsmen's supply stores, 
but these cost several dollars each—more 
than I wanted to pay. 

Finally I went to a printers’ supply com- 
pany and bought a 24” length of one-point 
brass rule on a two-point base. It is about 
as straight as one could ask, yet it cost only 
a few cents. Being on a two-point base, the 
edge is slightly raised from the paper, which 
prevents ink smears. If desired, the rule 
could be cemented to a piece of printer's 
“reglet"—a wooden strip less than type 
high—which will raise the edge about 1%” off 
the paper. The strip protects the rule and 
makes it easier to handle.—LEE UNDERHILL. 
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YOUR WORK 
IS AS GOOD AS 
YOUR LATHE 


No. 415-YC, 


ing by 3 Bed Workshop Madel C Bench Lathe 
Drive, Re 


Reversing Switch. Shipping weight 320 


SOUTH BEND ACCURACY IS ESSENTIAL 


Horizontal Motor 


ing 


AJPHE quality of work in any shop depends on 
the accuracy and efficiency of the shop ma- 
chinery. Shops having a reputation for fine 
workmanship use the best machinery available. 

South Bend Lathes are used for precision tool 
and instrument work by the Sperry Gyroscope 
Co,, Lyman Gunsight Co., and Bausch & Lomb 
Optical Co, Hundreds of other nationally known 
manufacturers depend on South Bend Lathes 
for the most exacting classes of machine work. 


FIVE SIZES OF SOUTH BEND LATHES. M. 
bed lengths, in individual Motor Drive and 
Catalog No: 100 illustrates and describes all sizes 


Hactured in 9", 10", 137, 1414" 


a types Ge 


You can depend on a South Bend Lathe to do 
accurate work and retain its accuracy through 
years of service. Large micrometer dials are 
easy to read; convenient controls make the 
lathe easy to operate; hand-scraped V-ways on 
the semi-steel bed assure perfect alignment; 
precision machine cut gears provide smooth, 
steady transmission of power to the carriage. 


SOUTH BEND LATHE WORKS 
818 East Madison Street, South Bend, Indiana, U.S.A, 


and 16° Swing, in 3 to 12° 
in' Quick Change Gear and Standard Change Gear, 
copy from your dealer or write direct fo the Company. 


ON DISPLAY IN ALL PRINCIPAL CITIES 


"arey Machinery & Supply Compan 
South Bend Lathe Works 


Buffalo, New ¥< R.C. Neal Company, Incorporated 
Tl.—South Bend Lathe Worket 
Cleveland, Ohio — Reynolds Machinery Company 


Detrgit, “Michigan Loo. Machinery Company 
alee, Cals Eccles fe Daviog Machinery Cox 

vaakeg W. A. Voell Machinery Company 
R. Biwards Machinery Company 

—K. C. Colby Machinery Company 


W. B, Rapp, Machinery 


Philadelphia, Pennaylran 
Portland, Oresen Por 
Providence, Rede 
Reckierd. til lies Co 
eekford, Timo: ‘spplies Company 
Seattle, Washington — Siar Shae Company 
San Francisco, Gel. — Moore Machinery Company 
St" Louie, Mo.—Colcord. Wright Machine & Supply x 
St. Paul, Minn —Robinson, Cary and Sands Company 
Toledo, Ohio—Eno ‘Supply Company 


“fool a 


‘*Boston Sales Office, 67 Broadway, Kendall Square, Cambridge, Mass.; Telephone Trowbridge 6369. 
Chicago Sales Oitice, Room 308 Machinery Sales Building: Telephone State 7283. 


SAVE UP TO 50% 
Coe | 4 Jose 


with FREQUENCY MODULATION 
wood TELEVISION ADAPTATION MOWEST 


RADIO 


eee get 


COMPLETE 

CHASSIS 
WITH TUBES 
AND SPEAKER 


‘early with a Midwest! 
THIS 


15-TUBE 


ue 259 5" 00 TRADE-IN ALLOWANCE* | CABINET MODEL 


ip to $ wave bands 
Record-Changing 
we Recorders, etc: 


MAIL COUPON 
FoR FREE 
CATALOG 


MARION HUTTON 
In Glenn Miller's Moonlight 
Serenade, broadcasts... 


= bia Myf) most 
popular number 


"There's a greater demand than ever 
for Chesterficlds. Smokers who have tried 
them are asking for them again and again, 
and for the best of reasons.,.Chesterfields 
are cooler, better-tasting and definitely milder, 
Chesterfields are made for smokers like 
yourself....so tune in now for your 1941 
smoking pleasure. 


Whe Y Salisfy 
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